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July &, 1983 

Roy K. Du~e. District Manager 
Department of Environmental Regulation 
P. 0. Box 3858 
West Palm Beach, Florida 33402 

Dear Mr. Duke: 

P. 0. Box 2691 
West Palm Beach. FloriC:a 33402 
305/840-2000 

Government Products Division 

Enclosed is our consultant's report, "Landfill Assessment, Pratt & Whitney Site, 
West Palm Beach, Florida dated June 28, 1983 prepared by Dames & Moore. This 
report presents the results of the 1982 investigation of ground water contamination 
at the Pratt & Whitney landfill. 'Publication of the report has been delayed until 
this time due to the other environmental activities in progress on the Pratt & 
Whitney plant site. 

As presented in the report and as discussed in our meeting in December 1982, we are 
proceeding with plans to install a hydraulic barrier/aeration treatment system, to 
prevent migration of the contamination. We have recently·completed the " 
installation of eight additional monitor wells to the north and northwest of ·the 
landfill to further define hydraulic gradients and contamination boundaries. These 
new wells will be sampled in July, and wh~n sample results are received, computer 
modeling will be performed to select the positions of the hydraulic barrier wells .. 
Current plans are to complete the design of the hydraulic barrier/aeration 
treatment system by approximately the end of the third quarter of 1983. 

Also enclosed, in addition to the data in the report, are results of samples taken 
from landfill wells LF 8 thru 12 and background well PW 17 since the cut-off date 
(December 1982) for samples in the report. Sample results for landfill wells LF 1 
thru 7 have been previously transmitted in our monthly reports. 

Should you have any questions, please let us ~now. 

Sincerely, 

rQ II /ft}r/k~ 
R. H. Henson . · 
Manager:, Plant Engineering 

RHH/SLD/pt 1416· 

Attachments 

cc: M. 0. Brown 
R. DeHan (DER/Tallahassee) 
F. J. Gargiulo (Palm Beach County Health Department) 
R. J. Guthrie 
G. Par~er: (DER/T,llahassee) 
J. L. Seelinger 1/ 

1\M.:nty-Fin.· )~ar:; 
Prarr&\\'hirncy in Flnrkla , 

I 
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Parameter 

Arsenic 

Cadmium 

Calcium 

Chromium, Total 

Iron 

Lead 

Manganese 

Merc~ry 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

(1419/6-30-83) 

S U P P L E H E N T A R Y D A T A 
Page ...1_ of ~ 

~:.:~ ..... 
I 

L A N D F I L L W E L L S - H E T A L S 
;i·: ;, i }i 

Well 

Date 

LF SA LF 88 LF 8C LF 9A LF 98 LF 9C LF lOA 

~ ... Jl \·~:~ ! ~ !~: 
:~s c 

LFi"].oC ': 
-----~ l 

r~~· .... 
2-1-83 2-l-8J 2-1-8J 2-1-83 2-l-8J 2-1-83 2-1-BJ 2-l~83 

.~'rr·~,-..., .· 

<. 0. 03 < 0. 03 < 0. OJ <. 0. OJ (.. 0. 03 < 0. OJ <. 0. 03 <. 0. 03 

( 0.01 ( 0.01 < 0.01 (0.01 1.. 0.01 .( 0.01 £.0.01 < 0.01 

360 54.0 65.0 260 550 360 76.0 _7.;_4_.;___ 

(0.01 0.01 0.01 (.0.01 (0.01 l. 0.01 (0.01 (0.01 

9.20 3.8 2.7 11.8 32 44 8.40 5.90 

o.o75 <o.oso < o.o5o <o.o5o o.o95 o.o5o <. o.o~ <.o.o5o 

0.14 0.02 0.02 0.11 0.515 0.950 0.17 0.03 

( o. 0002 ( 0. 0002 < 0. 0002 .(, 0. 0002 0. 00086 ( 0. 0002 (. 0. 0002 < 0. oooz 

0.14 0.02 < 0.01 0.02 0.050 0.095 0.~2 ~QL_ 

24 1.55 1.75 4.6 17.2 37.2 4.J5 4.10 

< o. oo8 < o. oo8 <. o. oo8 <. o. oo8 <. o. oo8 ~ o. oo8 < o. oo8 _s_o. ooa _ 

<0.010 <0.010 (0.010 (0.010 0.012 <0.010 <.0.010 (,0.010 

191 25 30 95 70 135 15.1 ~---

~- <0.05 < 0.05 (,0.05 (0.05 0. 2 < 0.05 <. 0. OS 

Concentrations Shown in ppm?·'d:. 
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S U P P L E M E N T A R Y D A T A 

L A N D F I L L WELLS - METALS "'D 
:a .... 
c::t 

Well LF lOC LF llA LF 118 LF llC LF 12A . LF 128 LF 12C c::t 
... .. ... 

;r Date 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 

Parameter 

Arsenic (0.03 < 0.03 .( 0.03 <: 0. OJ S,0.03 .(0.03 <: 0. 03 

Cadmium <.o .01 (0.01 (0.01 <: 0. 01 <0.01 <::0.01 ~ 0.01 

Calcium 140 __ 54.5 70.0 72.5 100 55 65 

Chromium, Total <o.o1 <: 0. 01 0.02 0.01 0.01 0.04 0.04 ---·-
·Iron 2.5 1.0 1.7 1.3 4.5 ~- 2.2 -----·-
L-ead < 0.050 <0.050 < 0.050 <::. 0. 050 < 0.050 ~ 0.050 .( 0. 050 

Manganese 0.03 <0.01 0.01 0.02 0.03 0.02 ___!L.Q!_ ----··· 

Mercury 0.00065 (0.0002 0.00023 <.0.0002 <0.0002 <::0.0002 <::.0.0002 

Nickel 0.02 0.03 0.04 0.01 <0.01 ..::.0.01 (0.01 -----

Potassium 2.0 3.28 4.5 4.15 1.02 1. 70 1. 78 ---·-

Selenium <:0.008 4( 0.008 < 0.008 ~ 0.008 ~0.008 ~0.008 <. 0.008 

Silver <0.010 <: 0.010 ~0.010 ~ 0. 010 <o .010 ~0.010 <..O.OlQ_. ----·-

Sodium 28 55 49 65 23 18 19 ----
Zinc <. 0. 05 .£:..0.05 <::'0.05 (.o. 05 .:.o. o5 __ ~Q.:..q_s -· _<o~ ____ -

.,.i 1)1_.· ... ~ .. 

Concentrations Shown in pp~· 
(1419/6-30-83) 
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S U P P L E H E N I A R Y D A T A 

8 A C K G R 0 U N D W E L L - HETALS -a 
:a .... 
c:::l 

Well PW 17 . PW 17 PW 17 PW 17 
c:::l ... 

Date 2-12-83 3-12-83 4-9-83 5-10-83 

Parameter 

Arsenic L0.03 (0.03 (0.14 <:0.03 

Barium ~0.05 (.O. 05 .( 0.05 ~O._QL 

Cadmium .{_ 0.01 <:o.o1 .( 0. 01 SJ!.01 

Chromium, Total <:. 0.01 ~0.01 <0.01 < 0.01 

Copper <. 0. 01 <'0.01 <0.02 <0.01 

Iron 1.7 2.2 1.4 2.11 -

Lead ~ 0.05 {0.05 (0.05 <. 0. 05 

Hanganese < 0.01 <0.01 ..( 0. 02 0.01 -----
Hercury L. 0.0002 (0.0002 <0.0002 <o. ooo2 

Nickel <'0.01 ~~ <O.Ol <0.02 

Selenium ~ 0.008 <0.008 <.0.008 _<o.oos 

S ll ver <..0.010 <0.010 < 0.010 < 0.01 

Zinc <o:.QL_ <o.o5 <.0. 05 < 0.05 ---

Concentrations Shown in ppm 
(1419/6-30-83) ; l.:.,. ,:, 
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S U P P L K M K N T A R Y D A T A 

L A N D F I L L W E L L S W K T C H K M I S T R Y 
., 

- :a .... 
a 
a 

Well LF 8A LF 88 LF 8C LF 9A LF _98 _ LF 9L LF lOA LF 101.,.. 
~"~ ... 

Date 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 2-1:..8) 

Parameter 

Alkalinity, Total "M" (mg/1) 910 188 212 348 178 810 294 246 

Chloride (mg/1) 333 75 85 366 1019 450 120 190 

Color (0 Units) _71 32 32 25 14 100+ 85 lOOt 

Nitrate & Nitrite (mg/1) ~0.01 < 0.01 ~0.01 C:::0.01 <: 0. 01 <:. 0. 01 < 0.01 ~0.01 ----
Chemical Oxygen Demand (COD) 175 65 35 150 870 330 49 70 

(mg/1) 

pH 6.2 6.7 6.8 6.0 4.9 6.2 __ 6 ._L. __ 6 ~.L _ 

Residue, Total (mg/1) 1611 403 482 1416 2884 1909 576 744 

Specific Conductance (umbos) 2050 480 540 1400 2850 2300 600 820 

Temperature (OF) 78 79 78 79 81 80 77 78 

Turbidity, Nephelometric 49.5 49 72 _56 __ 49.5 130 69 83 
(NTU Units) 

(1419/6-30-83) 

•. ;. .l ; \ . • ~ ' . 
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S U P P L E M E N T A R Y DATA 

LANDFILL W E L L S WET C H K M I S T R Y 
-a - :a .... 
c:::t 
c:::t 

Well LF lOC LF llA LF 118 LF llC LF 12A LF 128 LF 12C ... 
---

Date 2-1-83 2-1-83 2-1-83 2-1-83 2-1-83 _l-1-83 2-1-83 

Parameter 

Alkalinity, Total "M" (mg/1) 252 142 194 258 296 168 ~-4 __ 

Chloride (mg/1) 140 130 120 110 44 45 42 

Color (0 Units) 84 24 16 16 54 26 32 ---

Nitrate & Nitrite (mg/1) (. o. 01 ~0.01 l: 0. 01 <:::0.01 t:.. 0.01 '0.01 <: 0. 01 

Chemical Oxygen Demand (COD) 30 25 35 65 so 50 50 
(mg/1) 

pH 6.7 7.1 7.3 7.4 6.7 7 .o 7.2 

Residue, Total (mg/1) 690 449 491 521 482 466 577 

Specific Conductance (umbos) 725 570 630 710 . 575 360 460 
. -----

Temperature (OF) 78 76 78 78 77 78 76 

Turbidity, Nephelometric 36 24 42.5 34.5 .17 140 175 
(NTU Units) 

(1419/6-30-83) 



Parameter 

Chlodde (mg/1) 

Color (0 Units) 

Nitrate & Nitrite (mg/1) 

pH 

Turbidity, Nephelometric 
(NTU Units) 

(1419/6-30-83) 
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S U P P L E M E N T A R Y D A T A 

8 A C K G R 0 U N D W E L L - W E T C H E M I S T R Y -a 
:a ... 

Well PW 17 PW 17 

Date 3-12-83 4-9-83 

51 52 

16 30 

0.01 0.01 

6.8 6.8 

6.9 7.2 

PW 17 

5-10-83 

53 

11 

0.01 

6.7 

5.6 

.. -

_gw 11 

_§_-4-83 

41 

23 

0.01 

6.6 

4.1 

c::» 
c::» 

--- --- ------..a 
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Pratt & Whitney Aircraft Grour 
Gcv~rnment Products Division 
P.O. Box 269i 
Beeline Highway, State Road 710 
\'lest Pa 1m Beach, Florida 33402 

.t.t~ention: Mr. james L. Seelinger 

Report 
Landfill A5sessment 

350 West Camino Gardens Boulevard 
Plaza 6 J Suite 201 
Boca Raton. Florida 33432 
(305) 392·9070 

June 28. 1983 

Pre~tt & Whitney Plant Site 
West PalM Beach, Florida. 
for Pratt & Whitney Aircraft 

Dames & Moore is pleased to subMit this report of our assessment of 
ground water auality at Pratt & Whitney's landfill site. This investigation 
involved the installation of over 30 monitor wells and soil borings, aquifer 
permeability testing, ground water level measurements, ground water 
quality analyses, and data evaluations. 

B<~sed on the work described in this report, we have concluded that 
leachate ir the ground water around the landfill has been predominantly 
generated by the former trench landfilling operations. The leachate is 
generally lirr.ited to relatively small areas beneath and along the norther:. 
perimeter of the landfill nrea. Volatile organic compounds are the principal 
constituent of the leachate. 

The evidence suooests that the leachate is extremely slow moving. 
However. we· are re'cor:1mending that a hydraulic barrier I leachate recovery 
system be designed to contain the contaminants to this present location and 
to recover the leachate for renovation and disposal. 

- 0 0 0 -
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Pratt & Whitney Aircraft 
june 28, 1983 
Pace 2 

·Dames & Moore 
~-p; 

---------

We appreciate the opportunity to be of service to Pratt & Whitney in this 
investigation. If you have any questions, please call. 

CPG/MRS:ji/NR4 
( 3 copies submitted) 

Yours very truly, 

DAMES & MOORE · ;;?' 

~ / _:::;?~/;:/ 
~r:'~- -· . 

Charles P. (u'~ton, P. • "' 
Partner 

1Jl--/cZ~ 
Mark R. Step~~~ 
Senior Hydrogeologist 
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P.EPORT 

LANDFILL ASSESSf..·\ENT 

PRATT & WHITNEY _PLANT SITE 

WEST PALM BEACH COUNTY, FLORIDA 

FOR PP..ATT & WHITNEY AIRCRAFT 

INTRODUCTION 

Pratt & Whitney owns and operates a landfill on its property located in 

north central Palm Beach County, Florida. The site location is shown on 

Plate 1. The landfill is presently used to dispose of solid wastes such as 

trash and garbage generated on site. 

During the course of an investigation of ground water contamination at 

Pratt & Whitney's water supply wellfield conducted by Dames & Moore in 

1981 I low levels of volatile organic compounds were found in ground wate!': 

samples collected near ·the landfi II. As a result of this observation I Pratt 

& Whitney committed to an investigation of potential ground water 

contamination that may be related to the landfill operation. 

This report details the findings and assessments of the landfill area 

ground water quality study c~nducted from December 1981 through the end 

of August 1982. The purposes of the investigation were: 

1. to define the hydrogeologic conditions of the shallow aquifer in 
the landfill area; 

2. to identify the extent and degree of ground water contamination 
around the. landfi II, and; 

3. to identify a conceptual leachate control system to prevent the 
migration of contaminants identified within the landfill leachate. 

To meet this end, Dames & Moore systematically reviewed and analyzed all 

obtainable information concerning the· landfill; chronology, hydrogeology, 

and ground water geochemis~ry. Much of the information for this 

investigation was developed from data collected in over 30 monitoring wells 

and test borings installed in the vicinity of the landfill. Also included in 
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PAT DO 1 
this report· are data and information obtained during a previous D~mes & 

Moore ground water investigation conducted in the area of Pratt & 

'l.'hitney 1s water supply source. 

BACKGROUND - LANDFILL AREA CHRONOLOGY 

PRE-LANDFILL SOl L TYPE 

Prior to any waste disposal in Pratt & WhitneY, 1S landfill area, the natural 

terrain was a wetlands, characterized by a high water table and shallow 

circular depressions containing seasonal standing water. 

The regional soil types that characterized the area were Pineda, Riviera 

and Depressional Riviera sands. These ·soil types are generally poorly 

drained, nearly level sandy soils with a loamy ·subsoil. The soils are 

generally composed of fine to medium grained sand and are less than five 

feet in thickness. Generally, the water table within the Pineda und 

Riviera sands is within 1 0 inches of the surface during the wet season and 

as low as 30 inches below ground surface during the dry season. 

Depressional Riviera sands however may contain standing water for longer 

periods of time (USDA 1 978). 

TRENCH LANDFILL DEVELOPMENT - CHRONOLOGY 

Undocumented records indicate that about 1957, Pratt & Whitney intended 

to construct a test stand area just north of the present landfill area 

entrance. Subsequent to fi IIi ng and grading of the site, the proposed test 

stand area was :relocated. Even though much of the fill material was 

removed, the area remained as raised ground and apparently provided_ a 

convenient site for waste disposal. 

From 1958 to l 972 wastes were disposed in a series of excavated trenches. 

The trenches began adjacent to the southern boundary of the proposed 

test stand area and progressed southward terminating at the site of the 

present sanitary area landfill. The approximate location of each trench is 

shown on Plate 2. 

.·· .·:· 
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Approximateiy six trenches were utilized by Pratt & Whitney during this 
time. Aerial photographs of the landfill area taken from 1959-1970 reveal 
two parallel trenches oriented in an east-west direction, immediately 
adjacent to the northwest corner of the polishing pond. These trenches 
are labeled T -1 and T -2 on Plate 2. Trenches T -1 and T-2 were 
approxir.mtely 200-250 ·feet long and 30-40 feet wide. The depths are 
assumed to have been 10-12 feet. The northernmost trench was L-shaped; 
the base of the 11 L11 extended approximately 125 feet in a northward 
direction from the trenches eastern extremity. 

Earlier photographs indicated that no trenches were in use prior to 1958. 
Hence, it is assumed that trenches T-1 and T-2 were the first trenches. 

The afcrementioned photographs indicate that two succeeding trenches (T-3 
~nd T-4) were utilized prior to 1970. These trenches were also parallel, 
oriented generally northeast-southwest, and located approximately 1 00 feet 
southwest of trenches T-1 and T-2. Trenches T-3 and T-Il were an 
estimated 175 feet long, SO feet wide and 10-12 feet deep. The 
photographs also suggest the location of another trench, T -5. This trench 
is estimated to have been 200 feet long, 60 feet wide and 10-12 feet deep 
and in use between 1965 and 1970. 

A 1970 photograph shows the location of Trench T -6, approximately 200 
feet south of trenches T-1 and T-2. 

the final trench, in use until 1972. 

feet wide and 10-12 feet deep. 

This trench· is thought to have been 

It was approximately 200 feet long, 60 

The wastes disposed in the trenches were typically solid waste (trash and 
garbage materials) and liquid Ytastes (fuels,· oils, etc.}. Daily waste 
disposal was accomplished by dropping the wastes at t~e perimeter of the 

trench in use, dousing it with an ignitable fluid and. then burning it. 
Every few days or so, the waste accumulated at the perimeter was 
bulldozed into the center of the tren~h. At capacity, the trench would be 
closed by covering the debris with two or three feet of fill. material. Prior 
to closure, a new trench was excavated for later use. This excavated soil 

may have been the cover material used on the preceding trench. 
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The exact composition and origin of fill material which was used as 11 cover 11 

for the landfill trenches is not known. Presumably, much of the fill 

material was Pineda and Riveria sands, composed predominately of fine to 

medium grained sand. and some silt and clay excavated from the trenches 

and other on site. sources such as borrow canals and ponds. These 

sediment types have been continually identified · during soil sampling 

operations at Pratt ~ Whitney. 

SANITARY LANDFILL DEVELOPMENT 

In 1972, a ban on 11 open pit" burning prohibited the use of trench 

landfills. As a consequence, Pratt and Whitney designed a sanitary 

landfill to meet their disposal needs, as well as to conform with new 

regulations •. The forMer trench site was retained as the site for the new 

sanitary landfill. The sanitary landfill and its position relative to the 

trenches are shown on Plate 2. 

The construction of the new landfill, generally a triangular area, was 

accomplished by leveling the ground surface over the trenches and diking 

the perimeter with material dredged by dragline from the surrounding 

area. As a result of this excavation, two crescent shaped 11 borrow pits" 

bordered the southwestern and northwestern sides of the newly developed 

landfill. On the eastern side, the landfill is bordered by the southern 

polishing pond. Plate 3 depicts the present geometry of the landfill. 

The original basal dimensions of the triangular shaped landfill were 

approximately 450 feet by 450 feet by 450 feet. The basal elevation was 

approximately 22 to 23 feet above mean sea level (MSL). 

At present the surface elevation of the landfill range,.: from 55-60 feet 

above MSL. 
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Subsequent to trench landfilling, solid v;astes (typically trash and 
garbage) generated at Pratt and Whitney have been placed in the l<mdfill. 

Disposal operations are facilitated by segmenting the entire landfill into two 
sections or 11 cells 11 • Throughout the entire operation, one cell would 
receive wastes unti I, at capacity, the cell would be leveled and covered 
with soil material. Waste disposal would then proceed to the next cell until 
that cell was brought up to grade with waste and cover material. 

The cover material, placed over each newly leveled waste cell, originated 
from various areas of Pratt & Whitney's site. When the sanitary landfill 
was first constructed, the aforementioned borrow pits were dredged to 

St.Jpply cover material. These borrow pits probably provided cover 
material for the first six or seven years of landfilling operations. The 
southwestern borrow pit was dredged a second time in order to provide 
cover material for the landfill when no other source was available. The 
borrow pits have been dredged to an approximate depth of 10 to 12 feet 
below land surface. It is also known that in the mid 1970's the southern 
polishing pond was dredged for cover material. 

Since 1979, other sources of cover material have included soils excavated 
during construction of new facilities and borrow from drainage canals and 
the north polishing pond. The quantities and characteristics of tllcse soils 
are unknown. 

PREVIOUS INVESTIGATIONS 

In 1980 and 1981 Dames & Moore conducted ground water investigations at· 
Pratt & Whitney to identify the possible sources of volatile organic 
compounds (VOCs) contamination observed in the water supply. The 
investigations were primarily concerned with areas kno~n to handle VOCs 
including the solvent still area, the solvent holding tank, and the sanitary 
landfill area. A final report prepared by Dames & Moore for Pratt & 

Whitney entitled Ground Water Contamination Study Water Supply Wellfield 
dated May 14, 1981 , concluded that the landfill was not the sour.ce of 
contamination observed in the wellfield but rather identified the solvent 
tank and solvent still area as the source. This assessment was based on 
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ground water level and quality data collected from over 40 monitoring well 

clusters installed in the contaminated region. 

High concentrations of VOCs were discovered in well D, therefore, seven 
monitoring well clusters ( LF-1 through LF-7) were installed- during the 

previous investigation around the sanitary landfill perimeter. Generally, 
only trace concentrations of VOCs (relative to observed concentrations in 
the well field) were detected in these wells. The locatior.s of these wells 
are shown on Plate 3. 

Based on soil permeability tests and water level measurements conducted in 
the landfill wells, ground water flow velocities were calculated to be very 
slow. · It was estimated that it would take the contaminants approximately 
1\000 years to reach the nearest offsite, downgradient, water supply well 
located approximately 3 1/4 miles southeast of the site. This estimate was 

. based on the assumption that aquifer properties remain constant between 
the landfill area and the noted well. In the vicinity of the landfill, it was 
estimated that it would require more· than SO years for the contaminants to 
reach the southern property line. 

PRESENT LANDFILL INVESTIGATION 

INTRODUCTION 

The present landfill investigation was initiated in December of 1981 at the 
request of Pratt & Whitney. The primary purpose of the investigation was 
to identify various measures that would effectively control the migration of 
various ground water contaminants determined to be within the landfill 
area. 

In order to determine the types of ground water contamination within the 
landfill and to assess the degree, extent, and movement of those 
contaminants, a ground water monitoring program was established 
surrounding the landfill area. The monitoring program consisted of a 
network of monitoring well clusters drilled into discrete zones of the 
shallow aquifer around the landfill. Typical well cluster construction is 
shown on Plate 4. 
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During the installation of these wells, soil samples were collected and 

logged and permeability tests were conducted to identify the hydrogeologic 

properties of the shallow aquifer. Water quality data from these wells 

provided information necessary· to identify the vertical and horizontal 

extent and degree of ground water contamination near the landfill area. 

LANDFILL HYDROGEOLOGY 

The subsurface geologic setting in the landfill area was defined by drilling 

soil borings at each monitoring well cluster location. Soil samples from 

these borings were collected and logged to; 

1. define the landfill area stratigraphy; 

2. delineate stratigraphic boundaries· for monitoring well design, 
and; 

3. identify the basal unit of the shallow aquifer underlying th'e 
landfill area. 

Geology 

The geology at Pratt & Whitney's landfill site is characterized by highly 

variable sandy strata. A schematic representation of the landfill geology 

is shown by the fence diagram on Plate 5. Plate 6 shows two cross 

sections of the landfill area geology not identified on the fence diagram. 

Generally, the strata contain high percentages of silt and clay and minor 

amounts of sandstone. In order of increasing depth the geologic units arc 

~s follows: 

1. Sand; gray to brown, fine to medium grained quartz with traces 
of silt and clay and organic material. This l.ayer averages two 
to five feet hi thickness. 

2. Sandy clay; brown, fine to medium grained with some silt. This 
layer averages one to four feet in thickness, and grades thicker 
from north to south. 

3. Sand; light brown to brown, fine to medium grained quartz with 
silty sand and sandstone nodules. Thickness of this unit is 
quite variable and lenticular. 
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4. Sandstone; light brown to gray, shelly sandstone with silt and 

trace clay. The sandstone thickness is quite variable, averaging 
five feet and thinning toward the west. 

5. Clay; dark brown, dense, organic, peaty clay with trace sand. 
This layer averages two to three feet in thickness beneath the 
entire landfill area and is considered the base of the shallow 
aquifer. 

? 

6. Sandy silt; gray to brown, fine to medium grained sandy silt 
with some clay and shell. This unit is probably the 
Caloosahatchee Marl. 

The thickness of the surficial sediments, which comprise the shallow, water 

table aquifer in the landfill area is approximately 50 feet. 

Shallow Aquifer Permeability 

To assess the permeability of the shallow aquifer, falling head permeability 

and pumping tests were conducted on all landfill wells and several 

polishing pond wells. Tests were conducted in e<Jch monitoring well so 

that the horizcr.tal pe:rn;et.biJ:~y vd~hin discrete ZC'Ine!: c·f the ac;uifcr cou!d 

be calculated. Many of the sediments beneath the landfill have high 

percentages of si Its and clays. Therefore, these sediments have low 

permeabilities and ground water flow is restricted. 

Table I shows the estimated horizontal permeability fer e.ach r.1onitorin~ v1ell 

tested, well construction information. and soil type present at each 

monitored interval. 

The permeability values for all monitored zones generally ranges between 2 

and 100 feet/day. The average horizontal permeability for the landfill 

area, estimated from 34 permeability tests, is approximately 25 ft/day. 

Based on soil type, the average horizontal permeability-of shallow aquifer 

sediments are as follows: Silty and clayey sands, 10 ft/day; fine to 

medium grained sand, 46 ft/ day; sandstone. 22 ft/ day. The average soil 

type permeabilities do not correspond to the permeability of monitoring 

zones because more than one soil typ,e may be present within a particular 

monitored interval. 
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Cro.und Water Elevations 

During April, 1962, ground water elevations were r.1easured at each of the 

landfill area monitoring wells. Generally, water levels were between 23.0 

and 24.0 feet MSL. These elevations were probably more typical of wet 

season conditions because measurements were taken following a significant 

precipitati:m ev-:mt wl1ich tCiol~ place during the end of March. Ground 

water elevations declined at a rate of approximately 0. 15 ft/ week for three 

weeks following the precipitation event. 

Water table contour maps constructed from these measurements are shown 

on Plates 7 A, B, and C. This plate shows that the hydraulic gradient in 

the landfill area is relatively flat, as it is throughout all of the Pratt & 

Whitney site. The average gradient in the landfill area is approxir.1ately 

0. 001 or one foot of head difference over a horizontal distance of 1000 

feet. Generally, this gradient remains constant throughout the year even 

though ground water elevations decline two to three feet from wet season 

to dry season. 

Ground Water Flow 

The ground water flow direction, in the landfill area, is generally towards 

the southwest. The flow direction is predominately due to the influence of 

the prevailing (southeast} regional hydraulic gradient, and the polishing 

pond. Water levels slope from a high in the immediate vicinity of the 

polishing pond, to lower elevations south and west of the landfill. This is 

due to "the presence of a slightly elevated head within the polishing pond. 

In the immediate vicinity of the landfill, a radial component to the ground 

water flow exists. Th~s can be attributed to a slight_"mounding" effect 

created by the landfill. The magnitude of the flow components created by 

the polishing pond and landfill decrease with distance from the source and 

the regional southeast gradient becomes the dominating flow component 

away from the landfill. Plate 7 shows that in the landfill vicinity. ground 

water movement from the polishing pond and landfill is initially to the 



-10-

PRJ 001 

northwest, west and southwest. This radial component is then influenced 
by the regional southeast gradient. 

The horizontal ground water flow velocity was calculated for each 
monitoring zone using a hydraulic gradient of o. 001 {field measured), -and 
assuming a porosity of 0. 25 (typical of average soil type) and the average 
aquifer permeability as determined for each monitoring zone. The 
calculated horizontal velocities ranged from 0. 20 ft/ c:ay for the sha II ow 
depth wells to approximately 0. 07 ft/ day for the intermediate depth and 
deepest wells. Using the average of these three velocities (0.11 ft/day), 
it will take ground water in the landfill area approximately 30 years to 
reach the southern property boundary. 

GROUND WATER QUALITY 

I nor~anic Constituents 

Major Ions and Selected Parameters 

Water quality analyses were conducted for the major ionic constituents 
(anions and cations) and other selected parameters present within the 
landfill monitoring well clusters, LF-8 through LF-12, Table II lists all of 
the parameters analyzed for this investigation, however, many of these 
parameters tested were not present. The analytical results, as they 
compare to the maximum allowable concentration in Class G-1 I waters, are 
shown on Table I I Ia. 

An effective way to interpret inorganic water quality data, particularly 
landfill water quality, where large changes in water. chemistry· are 
observed, is through the use of Stiff diagrams (Hem, 1 ~0). This type of 
diagrar.J is effective because when constructed, a distinct geometric pattern 
depicting the water quality in a well is formed. Stiff diagrams for landfill 
wells LF-8 through LF-12 and Well PW-17 (background) are shown on 
Plates Sa and b. The 11 background 11 sample, from monitoring well PW-17 
located north of the manufacturing building, was chosen because the well 
was up gradient from areas contaminated with VOCs. Also, the observed 
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water quality was consistent with published shullow aquifer water quality 

ciata for other locations in Palm Beach County. 

Comparatively, many of the Stiff diagrams ( LF-8 b and c, LF-1 1 a, b, and 

c, LF-12 a, b, and c and PW-17) exhibit similarly shaped geometric 

patterns. The similarities indicate that the water quality in the landfill 

area is similar in quality to the background sample. 

The monitoring wells exhibiting patterns not consistent with the 

background contain chemically altered waters influenced by the landfill 

leachate. The wells exhibiting the greatest deviation from the background 

pClttern are LF-9 a, b, and c, LF-10 a, b, and c and LF-8 a. These wells 

are located around the northern base of the landfill perir:~eter and in the 

areu of landfill trenches. The inorganic parameters which show the most 

significant deviation from background are chloride, calcium, sodium and 

potassium. _ ·-

The ground water quality data for chlorides, total dissolved solids (TDSj, 

pH, chemical oxygen demand (COD), and specific conductance are shown 

on Plates 9 through 13 and on Table II I. Generally these plates indicate 

that a small area of contaMination underlies the landfill. The extent of the 

contamination is generally limited to the immediate landfill and trench areas 

to the north. Within the leachate, concentrations of the aforementioned 

constituents are generally greater then the Florida standards for Class 

G-11 waters as shown on Table 111 a. However, the concentrations decline 

radially away from the, contaminated area and the constituents were 

analytically determined to be less than the State standards within the 

landfill perimeter wells, LF-1 through LF-4. 

It is believed that the .inorganic species making up the Jeachate are fairly 

ir.1mobile and have very slow migration rates due to the hydrodynamics and 

the ion exchange capacities of fine grained sediments identified in the 

landfill area. 
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Heavy Metals 

As part of this investigation, fourteen ( 14) metal species, were analyzed 

from water sanples collected from the landfill monitoring wells. The metals 

included arsenic, barium, cadmiur:1, total chromium, copper, iron, lead, 

manganese, mercury, nickel; selenium, silver, vanadium and zinc. Of the 

metal species analyzed, only manganese and iron were detected at 

concentrations greater than standards for Class G-Il waters. The 

relationship between the State standards for metals in Class G-Il waters 

and the analytical concentrations of metals detected in Pratt & Whitneys' 

Landfill wells is shown on Table lllb. Manganese concentrations above 

State standards were detected in wells LF-8 (a and c;:), LF-9 (a, b and c), 

LF-10 a, LF-11 c and LF-12 c. Iron concentrations above State standards 

were detected in wells LF-9 (a and b). Generally, the concentrations of 

Manganese and iron above State standards were detected in wells located · 

north of the landfill in the former trench landfilling area. ·· 

As a result of the relatively low concentrations detected for most dissolved 

metals, metal concentrations were totalized and are shown on Plate 14 and 

Table Ill/b. Because of the relatively low concer.trations and limited 

areal extent of dissolved metals in the landfill area, dissolved metals are 

probably being ·affected by attentuation mechanisms. These mechanisms 

include cation exchange with clays, chelation, adsorption and precipitation, 

which can limit their movement. 

Organic Constituents - Volatile Organic Compounds 

For simplidty of discussion, the VCCs, analytically identified, will be 

referred to as total VOCs. A complete breakdown of· the individual VOC 

species concentrations. appear on Table IV. Plate 1 ~ shows the areal 

variability of VOC concentration within the shallow, intermediate and deep 

landfill monitoring wells. Significant VOC concentrations were found only 

at well clusters LF-9, and LF-1 0 and in well D. Well LF-9b had the 

highest VOC concentration, approximately 600,000 parts per billion. 
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The hignest' concentrations of VOCs occur north of the landfill, strongly 

suggesting the source of VOC s to be the trenches beneath and I or north of 

the landfill. High concentrations of VOCs may extend beneath the landfill. 

However, this was not verified because it would require drilling through 

the landfill, an environmentally unsound practice. 

Vertically, the data shows that the deep portions of the aquifer are more 
contaminated than the shallow zones. Tl1is is particularly true when 

comparing the shallowest wells to the deepest wells. The movement or 
"migration" of the VOCs is very slow and is, in part, a function of 

density differences between water and VOCs. This is supported by the 

limited areal extent of highly concentrated contaminants. The attenuation 

mech2nisms affecting VOC concentrations are probably molecular 

absorption, and dilution. 

Interpretation of Water Quality Data 

The water quality results, for samples collected from Pratt & Whitney•s 

network of landfill monitoring wells, indicated that the landfill area, as a 

whole, has only very low levels of contamination of a limited extent. One 

region beneath the northern portion of the landfill (a former trench area) 

continually exhibits higher than background levels of VOCs and some 

inorganic constituents. This strongly supports the contention that the 

main source for all contamination observed within monitoring well clusters 

in that area (LF-9, LF-10, Well C and Well D) is the trench area. 

The water quality data gathered to date indicate that the landfill leachate 

is almost stagnant, even though the regional gradient is generally from 

northwest to southeast. The slow ground water flow rate is caused by the 

polishing pond southeast of the landfill and perhaps _Jhe borrow canals 

south and west of the landfill which act as hydraulic barriers. This is 

particularly true for the polishing pond because of maintenance of an 

elevated head above ground water levels. The average ground water 

elevation in the landfill area is approximately 23.5 feet MSL. The landfill, 

which probably has a slight ground water mound, actually lies between two 
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opposing hydraulic forces, the regional gradient and polishing pond. The 

ground water flow, away from the landfill, is then skewed by those forces. 

Leachate movement is probably also affected by other processes such as 

ion exchange, molecular adsorption, chelation and precipitation which tend 

to impede its movement by removing it from the flow system. These 

factors are known to affect most inorganic constitutents but relatively little 

is known about their affects on VOCs. 

With regard to the State water quality standards for Class G-Il waters, a 

breakdown of the leachate constituents per well shows that a few 

constitutents occur above the standards in wells .immediately adjacent to 

the northern portion of the landfill, the region of landfill trenches. 

Concentrations of leachate constituents away from this region decrease 

rapidly and are within Class G-Il standards in the perimeter landfill areil 

wells LF-1 through LF-lJ. The low concentrations observed in these welts 

verify the slow migration rate and/or attenllation of the landfill leachate .. · 

The ultimate fate and destination of the contaminants is dependent upon 

the magnitude of several factors acting on the leachate. Lithologically, the 

shallow aquifer in the landfill area contains appreciable amounts of fine 

sand, silt and some clay and sandstone of low permeability. The base of 

the shallow aquifer is marked by a low permeability organic clay layer. 

Ground water flow and. leachate migration is therefore significantly impeded 

by these factors. Because the shallow aquifer contains silt and some clay, 

many inorganic constituents will probably become complexed (adsorbed, 

chelated and so forth) by these sediments and removed from the ground 

water. 

CONCLUSIONS AND RECO.MMENDATIONS 

The Pratt & Whitney landfill investigation developed a broad data base 

which included information on the landfill; chronology, area hydrogeology. 

and water chemistry. Based on this information, it appears that Pratt & 

Whitney's landfill and associated ground waters do not represent an 

eminent human health hazard now or in the foreseeable future. The water 
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quality data identified a small area of contamination beneath and to the 
north of the landfill. The degree and areal extent of the contamination 
are quite limited and dependent upon several mechanisms controlling the 
movement and attenuation of the leachate. The mechanisms include but are 
probably not limited to seasonal fluctuations in rainfall, hydraulic barriers 
associated with the regional. gradient and the polishing pond, as well as, 
adsorption, chelation, and precipitation processes. 

The Stiff diagrams indicate that the area of greatest contamination is 
located generally under the landfill and beneath the trench area north of 
the landfill. This interpretation is also supported by contaminant 
concentration diagrams for VOCs, metals, chlorides, pH, COD, TDS and 
specific conductance. The landfill trenches utilized between 1958 and 1972 · 
appear to be the sources of the leachate because the contents were 
disposed beneath the water table. The present day landfill contents a_re 
raised well above the water table and probably contribute minor amounts q_f 
leachate. 

The ·landfill trenches have been in existence for over 25 years yet the 
leachate has remained essentially in the same area. Because the trenches 
were excavated below the water table, the potential for leachate generation 
existed from the beginning. Despite this, the leachate has shown little 
movement. The transport of the leachate within the aquifer is being 
inhibited by the opposing hydraulic forces and the low permeability nature 
of the soils. The low permeability of the soil will also inhibit rapid 
removal of the leachate from the aquifer by artificial means such as 
pumping. 

Containment of the leachate will require a hydraulic barrier syster.1. Such 
a system· should be designed to prevent the further m!.sJration of leachate 
remaining beneath the landfill. The hydraulic barrier should be capable of 
overcoming the hydraulic forces affecting the leachate without segmenting 
or isolating portions of the contamination. 

A series of low volume pumping wells placed in strategic locations around 
the western side of the landfill would mal<e an effective hydraulic barrier 
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and· would remove leachate from beneath the landfill at a slow but steady 

rate. The design of the hydraulic barrier system will be predic~ted upon 

information derived from pumping tests, a computer . modelling effort and 

analysis. The final design of the hydraulic barrier system will probably 

consist of three or four low volume pumping wells surrounding the landfill. 

Dames & Moore in conjunction with Pratt & Whitney is proceeding with this 
design. 

Because the chemical make-up ·of the leachate is essentially VOCs 

renovation and disposal of the recovered leachate will be facilitated by 
utilizing an aeration treatment system and percolation/evaporation ponds. 

The aeration system. which will be designed by Pratt & Whitney is similar 
in design to the aeration system for their potable water supply system, 

and thus should remove greater than 99 percent of the VOCs from the 
leachate prior to disposal. Disposal of the renovated leachate will t?e 

accomplished through the use of. percolation/ evaporation ponds. Jt)e 
percolation ponds will ·be designed to dispose of the re~ovated leachate at 

a rate significantly greater than the recovery rate of the leachate. This 
should prevent the renovated leachate from overflowing the pond dikes 

during periods of extreme rainfall. 

Dames & Moore recommends that Pratt & Whitney monitor the quality of the 

renovated leachate on a frequent basis depending on the rate of recovery, 

renovation, and disposal. In addition, continued periodic monitoring of 

various landfill area wells is recommended in order to monitor any potential 

for migration of the leachate. 

Respectfully submitted. 

CPG/MRS: jl/ NRL4 



PRT 001 
REFERENCES 

Hem, J. D., 1970, Study and interpretation of chemical characteristics of 

natural water: U.S.G.S. Water-Supply Paper 1473, 363 p. 

Schroeder, M, C., Milliken, D. L., and Love, S. K., 1954, Water 

resources of Palm Beach County. Florida: Florida Bureau of Geol. 

Rept. of Invest. No. 13, 63p. 

United States Department of Agriculture, Soil Conservation Service 1978, 

Soil Survey of Palm Beach County Area, Florida. 



.. 
! E 

0 

. 
0 

. . . 

D 

100 J.llcl 

I 
i 
j 

i 
I 
i 
i 
I 
i 
I 
I 
I 
I 
1 
I 

(' ~I . 
:ti i .. 
sl .. . 
tl 
~i 
•• 
·1 :::· 
il 
i 
I 
I 
I 
I 
i 
I 
' 
I 
I 
I 
I 
i 

z 
c:( 

..J 
Q. 

1&.1 .... 
Ul 

I 

i 
I -
I 

• 
I ~ 

I~ 

··-: 

,, 



w 
~ . 
0 

c 
w 
> 
0 . . . . 

w . 
0 

~r-~ ~~ ... ~ 
a~ • 

1 
:; 

=~~ .. ;:~ 
~-;{ ~:. 

~ . ... 

LF·7 

BORROW I'll 

• LF-6 

Lf·5 

LANDfiLL Alit(. IOUNDAII't 

"IIIESI:NT DAY LllfDru .. L. 
IOUfiiDAIIJY 

POL I SHINC PONO 

lllf: T 1 

• •O .. tTM Wf.L\. tLU!TI,_ 

([It] ••tn: DIS"C)tAL Tltl .. CMII 

~ IC'III.OWPIT 

--

I 
I 

L AND"t.\. ARIA BOUNDA• Y 

o •oo toe 

FflT 

LANDFILL AREA 
I PROJECT' PRATT 8 WHITNEY LANDFILL • I I 
I LOCATION 'PALM BEACH co., FLORIDA 

................ 
PLATE 

t 
0:1" 



... ... 
c 
g 

) . . , 
"' IL ... 

·C 

• ... .. 
u .. 

- ·--= • 

... 
• .... 
N 

• ... 

/ 

PAT 00·1 
-~~--

• • • 
c 

~ 
c 
II 
c .. 

.. ... ... .. .. 

z---~-

"' ';" ... ... 
• 

.. :~~.:: . 
.. . :··. 

-~~ .' 

0 
z 
0 ... 

• ! 
z .. 
:; 
0 ... 

.. . 
·~ 

"' 

D 
c 
0 .. 

D 
c 
0 .. 
~ . .:. ... 

l 
I 
I 
I 

\ 

I 
~I .. 
0· 

~~-:~ 

I 
~J 
I 

.. . ... 
... , 
..I 
~.; 

MONITORING WELL LOCATION 
PLAN 

:1 .. "' ... - ... ... 

0 

0~------------------------------------------------------------------~------------------~ : PROJECT : PRATT 8 WHITNEY LANDFILL 
~ LOCATION: PALM 8EACH CO. , FLORIDA .. PLATE 3 

L-------------------------------------------------~--------------~ 



I 
~ -( 
c 

I 

I 
~ i 
z 

I 
Q 
:t' 

~ - > 
·:1. II Dl 

~' 

(\j 

CIJ ...... .,. 
\1) 
(\j 

0 

PRT 001 

... ... ... ... 
! 
:: ... 
G. ... 
Q 

.:L F· IIA LF·IIB 
GRAVE~ F'ACK 

AEP~ENISH PIF'E ~ 

0 

/0 

so 

40 

$0 

60 

~ / 
12" • 12" CONCRETE 

PAD 

KEY• 

~: g~_,MENT GROUT 

'illllll· B!.NTONIT£ P£~L£TS 

LZ:J No. 820 GRAV!.~ PACII 

em 4 IN. 10., No. 15 S~OT PVC 

LF-IIC 

S~IP CAP 

... 

TYPICAL MONITORING WELL 
CLUSTER 

0~----------------------------------------------------r---~--------__, CIJ PROJECT: PRATT 8 WHITNEY LANDFILL 

LOCATION : PALM BEACH CO., FLORIDA 

..., 
0 
N --··· .... -· PLATE 4 



I 
w 

I •·' ·.j.:.. 
'· 

0 ... 
' 

~ 

-c::t 
c::t ... 
a: 
a. 

N ., 

L F4 --<!!!~~·;: f:..:.j;.:;;-r:c:t>:X:i:~-~~;.:.;:,!::;:c'-'i/'t/.'//8/ i:::;::::?::.::t. ::/2:~~'-:i:::'-?/: ·:·:'.:,:··:::.:,, .. .';.:>: X??:i/1 I 

lriOTl • 
-1 .. [LL I,.OC&TIOtroS 0111 PI,. AT[ S .. 
N 

+24 

0 

-27 

• [ y .. 

m 
1'1'1'1 

I : ~ : ! :~: I 

r.:-:.:1 
~ 

f2TI 

N 

~ 

SAHD , Fifo![ TO M(DIUW C"AUtED 

!IA.NDSlCif[ fRIABLE 

Sit. TY SAHO 

CI.AT!'f SAND, WITH SILT 

• ORGANIC CLAT 

••• 
H0"1ZONTAL SCALI IN HtT 

STRATIGRAPHIC FENCE DIAGRAM 
LANDFILL AREA 

. .. 

8·~---------------------------------------------------------------------.--~--~ ~ PROJECT : PRATT & WHITNEY LANDFILL ................ 
~ LOCATION PALM BEACH CO, fL. PLATE 5 



... .... 
c 
0 

c ... 
> 
0 
cz: ... ... 
c 

... .... 
c 
0 

0 ... 
"' v ... 
:a: ... 

... ... ., 
0 

,.. 
Ill 

;;> 
"' .... 
N 

"' N 
0 

PRJ 001 

NOTE 

~ 
C\1 
+ l"lSVII 

.1.33-" lfl NOI.I.W"lt"l3 

WEI.I. o..OCATIOifS ON PI.ATE :5 

-' 
u 
I .. .. 
-' v 

u 
z ., ... 
a: 
0 

I 
u 

"' .. ., 
-' 
u .. 
Q 
z ., 
"' 

[ill . . 
... 
"' .... 
2 

"' I 
0 z ., 
"' .. ... _, 
iii 

-~ 

"' "' ... 
z 
0 ... 
"' 0 
z ., 
"' 

~ 
... 
"' . 
0 
z ., 
"' 

lli]ill . .. ... 
" 

.... 
N 
I 

N 

% ... 
z ... 
c ... 
..J .. 
i;; 
0 
z 
c 
..J 

~ 
C\1 

+ 
0 

l"lSVIl 
.i.lll-" Nl lfOI.I.W"lt"lll 

.... 
C\1 
I 

1&.1 
-I 
Cl 
(,.) 
Cl) 

0 
1-

1-
0 
z 
Cl) 

)( 

Cl 

-I 
Cl 
1-
z 
0 .... 
a:: 
0 
% 

LANDFILL AREA STAT I GRAPHIC CROSS -SECTIONS 
WELLS LF-4 TO LF-12 AND LF-8 TO LF·12 

o~-----------------------------------------------~-------------------------------------,-------------------------~ ::: PROJECT: PRATT a WHiiNEY LANDFILL 
~ LOCATION: PALM BEACH CO., FLORIDA 

a••••••oo•• 
PLATE 6 

. I 



8Y 7~ 

1203801026 IS/I:Sl 

r , 
O:ll ,. 
no ... 
J><-
-il'\ • -< 

- n 
0 --1 1: 
z 0 

·- , z 
, .:n -t 

J> J> 
0 

r -i 
:II 

!!: -i :E ... 
mOl 

r 
r ... 

J> ~ r 

n X 0 
n 

X --i ... 
z -t 

nr'l 0 

0-< z 

r 
'TIJ> 
r z 
Oo 
;!!'TI 
o-
J>F 

U)~ 
:Z::J> 
l>-i 
rm 
r::u 
0 
~__. 

~~ z 
0 

rr~r ... 
"' rm "' r 

U)f'TI t J:: .... 
r .,. : ~ 
m ... z -t 

,., 0 

< ., "'c 
r ,., ;o 

)> ,., .. 
-i < r-

"' "'z - r < _, 
IJI ,.,, 

0 r :u 
J:: < 

I z ,.. .. .. r 

3: 
... 

0 c 
I :II ... )> '" I " .., , • '1) 0 -< 

r z 
J> • 0 

• .. 
-i I ..... ... ... N c: 

I ' J:: 
OJ 

j;! N 

I 
I 

DATE ~;,..1 CHECKED--------

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I / 

/ / 
/ ./ 

I / 

I 

2.J.Z4 Z.J.28 
Lf-5 LF -z 

-·--·----·-----··-' 

DATE APPA DYED -------- DATE 

\~ 
c::t ... 

POLISHING POND 24 . .J6 

2.J.~7' 

~ "ME" --------2J.9 

------ --2:J.l' 

------ --2J.~ 

--- .. ---··-

----~---
2 :J . .J 

0 150 :soo 
..______ • --- Jl 

FEET 



"' ... .. 
Q 

0 ... ,. 
0 
a: 
II. 
II. .. 

... ... .. 
c 

Q ... 
" .... ... 
% .... 

... ... .. 
Q 

~ .• 
{ 

.. .. 
... .. .... 
N -... 
N 

PRT 001/ 
~ 

... .. ,., .. ... 

z---~-

.. .. ... 
a: .. 

~-~~---· 

S'"t'~-

KEY . 

---.............. 

• MONITOR WELL LOCATION 

....... 

' ' ' ......... 

.. 
a • ... 

........... 

D 
II: 
0 .. 
• ! 
z: .. 
:; 
0 .. 

........... _~...., 

I . 

"'' IC'I ~ z ..., 
I ~ 

"' ... 
\ .. 

I .... 
0 0 

' 
..J 

l 
I ..J 

\\\ \ ..J 

I ... 
I 

ll: ., "' 
II \ I - "' "' ... 

z 

\1\ 

' I ii 
0 .... 

It ' ' 
i 0 

I 0 
s 

1 I I I l:. 
~ I I I \ " 

\ ~~ ' ' ,~1 I \ \ 
I I \ \ 

NOTES • 

... . 

~; 
"' . 

. I .. 
~~ 
.... 
"' 

CONTOUR INTERVAL 0.2 F"T. DATUM 
MEAN SEA LEVEL 

WATER l-EVELS MEASURED ON 4/21/82 

WATER TABLE CONTOUR MAP 
INTERMEDIATE WELLS 

0~------------------------------------------------------------------r-----------------~ ~ PROJECT : PRATT a WHITNEY DAM•& 8 MOO•• 

S LOCATION :PALM BEACH , CO. , FLORIDA PLATE 78 

NL-------------------------------------------~-------------------------L------------------~ 



... ... 
cr 
Q 

Q 

"' > 
0 
II: ... ... 
<I 

... ... 
<I 
Q 

Q ... 
"'· u ... 
X 
u 

'~ -."l 

... ... 
<I 
Q 

i 
I 
I 

-"I 

\~ 
I ,. 

CD 
;;; .. 
' N -"' ... 
0 

0 
CD 

"' 0 
!::! 

.P~ 

;·,. 
cf?

KE v ' 

......_ 

... 
cr 
z 
<I 
u 

z 

., ... 
w 
Ill: ... 

N -.., 
''-II .... 

.... :::,: 

• 

' ' ' ' ' 

I 

' ' 

• MONITOR WEL.L LOCATION 

........ 
........ 

""' ................ 

PROJECT : PRATT 8 WHITNEY 

LOCATION : PALM BEACH, CO., FLORIDA 

Q 
z 
0 ... 

" ! 
z 
"' :::; 
0 ... 

---~ 

I 

I 
I 

0 

01 .... 
..; "'i 
C\j C\j 

\ \ 
\ \ \ I I I I I I I I I 

' I 

~ 

l I .... 
C\j 

\ on w - ... 

I \ 
... 

I 0 

I 
I I 

I 
I 

~ 
I 
I I 

I I 
I I 

I 
I ~I I \ 

\ \ 

\ \ 
\ 

<I .. : 
\ ~~-
\ ..: 

~I .... 

I 
I • 
I 
I N 

' ... .... 

NOTES: CONTOUR INTERVAL 0.2 FT DATUM 
MEAN SEA L.EVEL. 

WATER LEVEL.S MEASURED ON 
4/21/83 

WATER TABLE CONTOUR MAP 
DEEP WELLS 

DA-•••-oo•• 
PLATE 7C 

.... 

..; 

"' 



. BY 1""-'-
'""'IE ---·- .... ~t.CKE"' ·---- U#IC!iE ----- AP . .. u.~D OA:~ 

1203801026 12/831 

I 
r "U 
0 :n 
no 
J> <-
4rrl 
-n 
~ 4 

"U 
"U;u 
J> J> 
r -f 
3: -f 

~OJ) 
::; ~ 
:r ~ 

-f 
..... z 
Orrl 

-( 

""llr 
r l> 
oz 
::00 - ., 
0-
l>r 

r 

~ ,.. 
r 
r 
(f) 

rcn 
"Tl-i 

I 

Q)"Tl 
"T1 

ro 
"Tl_ 

I ll> 
WG\ 

I a ;u 
-u I :::J l> 
r • 0.3: 
J> • 

"'Den ~ I ~ 

~ I, ....., 
I 

MILLIEQUIVAL[NTS /LITER MILL! EQUIVALENTS /LITER MILLIEOUIVALENTS/L ITER 

CATIONS 1+1 ANIONS I-I CATIONS 1+1 ANIONS 1-1 CATIONS 1+1 ANIONS 1-1 

I -
Na++et+ I Cl 

""~"<o; 
... , + 504 

re+2 co; 

Na+u+__. i ,et-
ca+2 HC03 

10 5 0 !I 10 10 !I 0 !I 10 10 !I 0 !I 
I +I MtQ/1 1-1 I+ I lhq 1-1 I+ I Mtq 1-1 

LF -8o LF-8b LF-Bc 

MILLIEOUIVALENTS/UTER MILLIEQUIVALEIITS/L ITER 

CATIONS I+ I ANIONS 1•1 CATIOMSitl AMIONSI-1 

I 
Na*+ ~~~ I ---------~ Cl ~~---------r----------------------==~~cl

ca~2 - I 

------ I ~ I C 
+2 - --. 

-a 
:a .... 
Q 
Q ..... 

10 

a +2 

... , . -- -::·-~ re+ZTco; 1 ==Fa·--- 15 
15 10 5 0 ~ 10 I !I 15 10 ~ 0 !I 

t+l Meq/1 1-1 

LF-9o 

MILLIEOUIVALEI<TS/ LITER 
CATIONS I +I . ANIOI<S 1-1 

I 

Na*+k+ : Cl - ~ 
I 

+2 I 
Ca HC0

3 

. . 
2:1 20 I !I 10 5 0 !I 10 " 20 25 

I+ I Mtq /1 I-I 

LF-9b 

ttl Mtq/1 1-1 

F-9c 

10 

MILLIEQUIVALEN TS /LITER 

CATIONS 1+1.• 

Ca +Z 

~ 

ANIONS I-I 

Cl" .-----;..--.....: 

I+ I Meq/1 1-1 

P\Y- 17 
I BACK GROUND WElL I 

~ 



BY 

120580102612/831 

C"tl 
o::u 
no 
J>'
-ifTI 
-n 
0-i z .. 
~"tl 
,.::u 
rl> 
~--i 

--i 
[JJ 

fTIOI 
J> 
n~ 
:Z::l; 

n--i 
oz 
.fTI 
- -< 
~r 
OJ> 
::uz 
-o o.., ,._ 

r 
r 

D , 
I 

"tl I 
r I 
,. I 

~. 
(J)I Ill. 

I 

~ 
r"1 
r 
r (J) 
r(J) 
"Tl-i 
I --"T'I 

o"T'I 
-iO 
o; 
rCl 
"Tl:o 
,l> 
-~ 
I\) (I) 

A;~ 

10 

10 ' 

DATE Z/IJ 

lollt.LIEOUIVALEitTS/ LITER 
CATIONS 1+1 ANIONS I-I 

It ott K+ -

' 0 I+ I Mtq/1 ·1-1 

LF -IOo 

lolllLI EQUIVALENTS/LITER 

' 

CATIONS It I ANIOitS t-1 

~ i .,cl-

co+2 

' 0 s 
1+1 loloo/1 t-1 

LF-IIa 

lollt.LIEQUIVALEitTS/LI TER 
CATIOitSitlt ANIOitSI-1 

co+2<__ _>Hco;; I 
I 

10 ' 0 s 
I +I loltq/1 1-1 

LF-12o 

CHECKED -------- DATE APPROVED 

MILLIEQUIVALENTS I LITER 
CATIONS I+ I ANIONS 1-1 

,_----~---------~CI 

co+2 

10 10 s 0 ' 10 
1-t I loltq/1 1-1 

LF-IOb 

lolllliEQUIVALE NTS/t.ITER 
CATIOIIISitl ANIONSt-1 

co+2 HCOi 

10 ID ' 0 ' 10 
t+ I loltq/1 t-1 

LF-IIb 

MILLIEQUIYALENTS/ LITER 
CATIOitS ttl ANIONS t-1 

ca+2<......___ I ~HCO] I 

10 10 ' 0 ' 10 

1-t I lole q/1 1-1 

LF-12b 

Co +2 

10 

10 

10 

DAlE ---- ·-

MILLIEOUI IIAL ENTS/LI TER 
CAliONS ttl ANIONS 1-1 

+ + -
lto+K.e! "CI 

HCOl 

5 0 ' 1+1 M<o/1 1-1 

LF-IOc 

loiiLUEQUIVALENTS/ t.ITER 
CATIONS HI ANIONS 1-1 

tta++ ~ ~ ,cl 

co+2 uco; 

' 0 s 
1+1 loltq/1 1-1 

LF-IIc 

loiiLLIEOUI'JALENTS/LI TEA 
CATIONS I +I AltiONS t-1 

c Q . - e:::...____ I /HCO~ 

"'D 
:a .... 
Q 
Q ... 

10 

10 

·=1=---·==ol 
s 0 5 10 

l +I Mt q I I (-1 

LF -12 c 



0 c ... .. 

J 
0 

o_ ... 
f-. 

... .... 
c .., 

.I 
k 
1 ... 

Cl ..... ., 
Cl .. 
0 

0 
• ... 
0 
~ 

PRT 001 
~ 

J .. 
z .. ... 

z----'"--

N 

I v 0 

~EYo CONCENTRATION mJ/1 
LF-8 SHALLOW DEPTH 10·20,-T. BGS 
•• ,_----INTERMEDIATE DEPTH 2!:1·3!:1 FT. BGS 

DEEPEST DEPTH !'•50 FT. BGS 

PROJECT : PRATT a WHITNEY 
LOCATION :PALM BEACH , CO. , FLORIDA 

.. o .. 
=="' 

0 
1: 
0 
a. 

• ! 
z .. _, 
0 .. 

.. 

... 

·~ 

0 
c 
0 
c 

0 
c 
0 
c 

• 
.~ ... 

I 

I 
1 

0 

l I 
n "' - ... ... 

l 
0 

: 

I 
: 

~I c 
o: 

!I 
~oo: 

jl .... 

I 
;j 
I 

"': .. _, , 
... I 
~., 

CHLORIDE CONCENTRATION 

DAM •• 8MOO•• 

PL. ATE 9 



I 
i. 
I 

... ... .. , 

0 

"' 0. ... 
' 

Cl 

Cl ... 
" .. 

I 

~I 
... ... .. 
:!I 

l "' .. ..._ 

"' ... 
N 
Cl 

0 .. 
"' 0 
~ 

PRT DO 1 
~ 

z----~-

KEY 
CONCENTRATION ~t/1 

I.F-8 SHALLOW DEPTH 10·20 FT IIGS 
•• .__ ___ INTEfiMEOIATE DEPTH 2:1-!5 FT. 8GS 

DE£ PEST DEPTH 3:1· '0 FT. 8GS 

PROJECT : PRATT 8 WHITNEY 
LOCATION: PALM BEACH , CO. , FLORIDA 

p 
·! 

I 
I 
I 0 

:J~ 
I 

!! ... ... 

0 

l 
: 

Cl I .. 
0 
II: 

) Cl 

~I .. 
Cl 
II: 

I • .. 
,.~ o: 

~I Q 
z 
0 
~ .-:· 

.. ~I ! 
0 z 0.· 

"'"''"' 
.. 

N .. lf'l j 

I -·· 0 ... 

- I ... 
..J 

• 
I 

... 

... 

..J 

.. 
, 

: 

·~ I .., 

~ ~., 
.. 
.:. . ... 

TOTAL DISSOLVED SOLIDS 

.......... oo ... 
PLATE 10 



... 

.... .. 
" 

0 
a: .. .. 

l 

' 0 

0 ... 
" " . ! . 

... ,_ 
c 

" 

... 
• ... 
"' 
"' N 

PRY 001 
,____-/' 

z----~-

KEY· ~ 
~··8 SHALLOW OEPTH 10·20 F'T. BG$ 
·•.----INTERMEDIATE DEPTH 2'-3' F'T 8GS 

DEEPEST DEPTH !!1•!10 FT. BGS 

0 
c 
0 .. .. ... ... 

.. 

.!.• ... 

GROUND WATER pH 

1 

I 
I 0 

:1= I !? ... ... 

·I 
0 

; 

I 
~I 
c 
o: 

~I 
,.; 

~I 
a.: 

I 

;j 
I 

... 

... 
j , 
... I 
~., 

0~~--~~----------------------------------------------------------------r-------------------~ ~ PROJECT : PRATT a WHITNEY DAM.aBMOO ... 
S LOCATION: PALM BEACH , CO. , FLORIDA ... PLATE II 

~---------------------------------------------------------~--------------~ 



... ... 
c 
0 

0 .. . 
0 

"' ... 
".. 

... 
~ 

c 
0 

0 ... 
"' v 

"' "' ;J 

... ... 
c 
:::. 

D 

.. 
• .... ... 
• N 

PRT 001 
~ 

I 

z---~-

KEY' CONCENTRATION ~t/1 
L.F-8 S"AI..L.OW DEPT" 10-20 FT. BGS 
•• ...._ ___ INTERMEDIATE DEPT" 2~- 3~ FT.8GS 

DEEPEST DEPT" :S$- $0 FT. BGS 

I 
.I 

I 

0 

l I 
n w 
- w ... 

I 
0 

: 

I 
: 

0 

~I c 
0 

"' .. c . .:. o: 
L 

~I 
... ; 

~I 
L: 

I 
;j 

I 
... . ... 
~ , 
... I 
' . 
~., 

.. 

.:.. 
-' 

CHEMICAL OXYGEN DEMAND 

o~------------------------------------------------------------------~------------------1 ~ PROJECT : PRATT 6 WHITNEY DAM •• 8MDDR. 
'0 LOCA'TIOM: PALM B£ACH , CO., FLORIDA PLATE 12 

-~L---------~--------------------------------------------------------------~----------------~--~ 



"' .. .. 
0 

:> .. 
,;) 
a: ... ... .. 

.. 
~ 

.::0 

-" 
"' " u 
'J 

... 

I 
l 
I 

I ~ .. .... 
"' 

-Oil 
N 

PRT 001 
~ 

.. .. 
z .. 
u 

... 

z 

I 

KEY' SPECIFIC CONDUCTANCE ..,,.ltulem 

t..F·B SHAI.L.DW DEPTH ID·2D f'T. BGS 
••t----INTERioi[DIATE DEPTH 2'-3' F'T. BGS 

DEEPEST DEPTH 3'·'0 FT. BGS 

D 
z 
D .. 
" ! 
:1: .. 
::; 
0 .. 

... 

·~ 

" .:.. _, 

Cl .. 
0 
a: 

II ., 

I 

0 .. 
0 
II: 

t r .... ... 

l 
I 
I 
I 
I 
I 

~I .. 
o: 

~I 
... : 

jj-... 
I· 

~ I • 
I 

~ I ... 
.J • I 
~ I 

SPECIFIC CONDUCTANCE 

:1: !! ... ... 

0 

o~------------------------------------------------------------------------~--------------------1 ~ PROJECT : PRATT S WHITNEY 
~ LOCATION : PALM BEACH , CO. , FLORIDA 

DAM •• BMOOR• 

PLATE 13 

~L-------------------------------------------------------------------------~------------------~ 



"' .. 
c 

" 

0 
"' ... ... 
• 

.. 
1 

0 

0 ... 
" .... ... 
~ 
.I 

··j 
... .. .. 
"' 

J 
l 
} ... .. .... 

"' ~ ... 
N 
0 
0 .. ... 
0 
~ 

-' c 
:z: 
c 
u 

z 

: 

/ 

F1Sl 

0 

KE V' CONCENTRATION 1111/1 

..... -
""""" ooio 
"'N 

LF·S SMALLOW DEPTM IO•ZD ,T, BGS 
••t---INTEIIIIoiEDIATE DEPTM U • :n FT. BGS 

DEEPEST DEPTM ~,.,0 ,T_ BGS 

PROJECT : PRATT 6 WHITNEY 
LOCATION: PALM BEACH , CO. , FLORIDA 

0 
z 
0 .. 
"' ! 
:z: .. 
~ 
0 .. 

-~ 

• .:.. 
-' 

0 
c 
0 
a: 

.. : 
il .... 

I 
;j 
I 

TOTAL METAL CONCENTRATION 

-M-88MOOR• 

P'LAT E 14 



... ... 
• , 

~ 

0 

"' .. 
I 

.. 
0 

0 ... 
" ' ' 
' 

... ... 
• ... 

l 
t "' .. .... 

"' .. 
N 
0 
0 
• .., 
0 
~ 

PRT 001 
~ 

0 ... 
c•,_ 

,.: 

z--.-~-

...... ., 
O'>N
CI)CI)IO 

'!i,...·t#)· 

~ 

KEY: CONCENTRATION .MI /1 
I.F·B SHAI.L.OW DEPTH 10-ZOFT. BGS 

... .._ ____ INTERMEDIATE DEPTH Z5 •35 FT. IIG$ 
DEEPEST DEPTH 35·50 FT. BGS 

PROJECT : PRATT & WHITNEY 
LOCATION: PALM BEACH , CO. , FLORIDA 

0 .. 
0 .. 
• ! 
z .. 
~ 
0 .. 

/ .... 
'""' 

.......,~ 

,.;utN __ .. 

.. . 
·~ 

0 
c 
0 
& 

a 
c 
0 
& 

'•I .. 

0 

I } !! ... ... 

\ 

0 

: 

I 
; 

~I ., 
o: 

!I .. : 
~I 
&.; 

I 
;j 

NP.~............-, 
.,NN 

.. 

.... 
~~4 

... I . : 
~0,)·1 
""'"' 

TOTAL VOLATILE ORGANIC COM POUNDS 

DAM.SBMoo•• 

PLATE IS 



... ... 
c 
0 

"' > 
0 

"' .. .. .. 

.. 
0 

0 ... 
' 

.;· 

I 
J 
~ 

l . 
" 

-
"' ... .... .. 
,p .. 
0 

0 ... 
"' 0 

~ 

PRJ DO 1 TABLE I --
I 
' ~\.l'ft.t.NEO 

WELL No. SOIL TYPE 
INTERVAL* 

SP SAND; LIGHT BROWN FINE TO MED. 
LF-Ia 10-15 ft GRAINED WITH SILT 

SP SAND; GRAY TO BROWN FINE TO MED. 
LF-1b 29-49 ft 5H GRAINED WITH SILT 

SP SAND; GRAY TO BROWN, SILTY MOSTLY 
LF-Ic SS-65 ft SM FINE GRAINED 

LF-2a 15-20 ft 
SP SAND; BROWN FINE TO MEDIUM GRAINEC 
5M WITH SILT 

ss SANDSTONE; GRAY WITH FINE SAND AND 
LF-2b 23-30 ft SILT I NF I LLI NG 

SP SAND; Ll GHT BROWN i- I Nf:. TO MEDIUM 
LF-3a 12-17 ft 5M GRAINED WITH SILT 

SP SAND; GRAY TO BROWN FINE TO MED. 
LF-3b 35-50 ft -SM GRAINED WITH SILT 

SP SAND; GRAY TO BROWN FINE TO MED. 
LF-4a 20-40 ft SM GRAINED WITH SILT 

SM SILTY SAND; LIGHT GREEN MOSTLY 
LF-4b 63..:70 ft FINE GRAINED WITH SILT AND SHELL 

SP SAND; BROWN FINE TO MEDIUM GRAINEC 
LF-Sa 10-20 ft SM WITH SILT AND CLAY 

SP SAND; GRAY-BROWN FINE GRAINED WITr 
LF- Sb 20-50 ft ss SILT AND SANDSTONE LENSES 

SP SAND; LIGHT BROWN, FINE TO MEDIUM 
LF-6a 10-20 ft "5M GRAINED WITH SILT AND CLAY 

SP SAND; BROWN FINE TO MEDIUM GRAIN[[ -LF-6b 20-l!S ft SM WITH SILT SHELL AND SANDSTONE 

ft 
SP SAND; BROWN, FINE GRAINED WITH 

LF-7a 10-20 "511 SILT AND SOME CLAY 

20-40 ft 
SP SAND; BROWN VERY FINE GRAINED 

LF-7b SM WITH SILT AND TRACE CLAY 

SP SAND; LIGHT BROWN FINE TO MEDIUM 
LF-8a 10-15 ft GRAINED WITH TRACE SILT AND CLAY 

SP SAND; BROWN MOSTLY FINE GRAINED. 
LF-8b 28-33 ft SM WITH SILT AND SOME CLAY 

LF-8c 43-48 ft ss SANDSTONE; GRAY FRIABLE WITH SOME 
SILT INFILLING 

SM SAND; LIGHT BROWN FINE GRAINED 
LF-9a 10-15 ft WITH SILT AND CLAY 

SP SAND; LIGHT GRAY FINE GRAINED 
LF-9b 30-35 ft WITH TRACE SILT 

SP SAND; GRAY, FINE GRAINtU WITH 
LF-9c 46-51 ft SILT.AND ORGANIC CLAY 

LF-IOa 10-15 ft SP SAND; LIGHT BROWN FINE TO MEDIUM 
GRAINED WITH SOME SILT AND CLAY 

SP 
SAND; GRAY-BROWN FINf:. l>RAINED 

LF-lOb 27-32 ft WITH SOME SILT 

LF-lOc 42-47 ft ss SA~DSTONE; GRAY FRIABLE WITH 
OL SHELL. ORGANIC CLAY AT BASE 

* EELOW C:RO:.J:;O SURFACE 
**HORIZONTAL PERMEABILITY CALCULATED FROM PUMPING 

AND FALLING hEAD TESTS 

WELL * PER MEt. Bl Ll TY :~:': 
DEPTH (FT/OAY) 

15 ft I. 6 X 10 2 

49 ft 6.5 X 10° 

65 ft 5.7 X I 01 

20 ft 5.6 X 101 

30 ft 4.0 X l 0, 

17 ft 7.0 X 101 

50 ft 7. I X 10° 

40 ft 7.9 X 10° 

70 ft 1. 7 X 10° 

20 ft 1.8 X 10, 

50 ft 1.2 X I 01:. 

20 ft 2.5 X 10 1 

45 ft \.6 X 101 

20 ft 2.2 X 101 

40 ft 5.4 X 10° 

15 ft 5.7 X 101 

33 ft \. 1 X 101 

48 ft 1. 7 X 101 

15 ft 1 .6 X 10° 

35 ft 9.8 X 10° 

51 ft 2.4 X 10 1 

15 ft 9.8 X 101 

32 ft 1. 5 X '01 

47 ft. l. 3 X l 01 

DA-IiS 8 -OOA. 
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TABLE _L_ 

WELL No. 
SCREENED 

SOIL TYPE 
INTERVAL.* 

SP 
SAND; LIGHT GRAY FINE TO MEDIUM 

LF-11 a 10-15 ft GRAINED WITH TRACE SILT AND CLAY 

ss SANDSTONE; GRAY SHELLY FRIABLE 
LF-1·1 b 25-30 ft WITH TRACE CLAY 

LF-11 c 40-45 ft ss ~ANDSTONE; GRAY SHELLY, FRIABLE 
WITH SILT AND CLAY 

SP SAND; LIGHT BROWN FINE TO MEDIUM 
LF-12a 10-15 ft S'M GRAINED WITH SILT AND TRACE CLAY 

SM 
SILTY SAND; LIGHT BROWN FINE 

LF-l2b 25-30 ft GRAINED WITH TRACE CLAY 
SP SAND; LIGHT GRAY MOSTLY FINE ..... ··-· 

LF-12c 43-48 ft 55 GRAINED WITH SILT AND SANDSTONE 
SP SAND; GREEN-BROWN FINE TO MEDIUM 

pp..,4a 5-27 ft SM GRAINED WITH SILT 
ss SANDSTONE; GRAY-BROWN FRIABLE 

PP-4b 27-47 ft 5P WITH SAND LENSES 
SP SAND; GRAY-BROWN FINE GRAINED 

PP-7a 12-27 ft ~ WITH SILT AND CLAY 

ss SANDSTONE; GRAY SHELLY WITH SILT 
PP-7b 27-52 ft AND CLAY INFILLING 

- BELOW GROUND SURFACE 
,.,, .. HORIZONTAL PERMEABILITY CALCIILATED FROM PUMPING 

AND FALLING HEAD TESTS 

WELL. * DEPTH 

15 ft 

30 ft 

45 ft 

15 ft 

30 ft 

-- ~ff ft 

27 ft 

47 ft 

27 ft 

52 ft 

PERM E ABI L.ITY'~"' 
(FT/DAY) 

1.5 X 10 1 

1.9 X 101 

8.8 X 10° 
~. ·-

1.2 X 101 

5.3 X 10° 

8.8 X 10° 

J. 3 X 101 

8.7 X 10° 

1.3 X 10
1 

4.7 X 101 

DA-ES 8 -OOAE 

TABLE-
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TABLE II 

WATER QUALITY PARAMETERS TCSTED 

MAjOR 101'-JS AND SELECTED PARAMETERS 

Calcium Chloride 
Sodium Sulfate · 
Potassium Phosphate 
Ammonia Nitrate 
Ammonium COD 
Magnesium Fluoride 
Carbonate Alkalinity 

Arsenic 
Barium 
Cadmium 
Copper 
Chromium 

Aldrin 
oBHC 
13 BHC 
rBHC 
li BHC 

Chlorodane 
Endrin 
Endrin Aldahyde 

Turbidity 
Total Dissolved Solids 
Specific Conductance 
Color 

pH_ 
All~alinity 

Oil and Grease 
Cyanide 

Gross Alpha 
TOC 

Gross Beta 

Bicarbonate Alkalinity 

METALS 

Iron 
Lead 
Nickel 
Mercury 
Manganese 

PESTICIDES 

4,4 DDT 
4,4 DDE 
4,4 DOD 
Dieldrin 
n endosulfan 
j3 endsosufan 
endosulfan sulfate 
Heptachlor 

Selenium 
Vanadium 
Silver 
Zinc 

Heptachlor Epoxide 
PCBs 
Toxaphene 

OTHER TOXIC POLLUTANTS 

Total Volatile Organic Compounds {See Table 4 for breakdown) 
2 I 4-D 
2, 4, 5-T 
2. "I 5-T p 



~ \lei I ca l1g tla I( ct'' so IICO, 

t 

i) 

LF-8a 160 16 160)( 0.79 )00 l.D 618 

LF-8b 100 ) 6S 0.1} 9~ lt.) 226 

LF-8c ~2 6 50 O.llt 90 2. I 2Slt 

-~' 
LF-9a 280 32 110 2.65 53S 0.1 248 

LF-9b 460 J, 62 100 1.Go 9151 21.0 142 . 

LF-9c 250 12 as 0.27 31t6 1.0 316 

LF·IOa ISS II 20 0.33 90 1.0 2SO 

LF·IOI.o 90 lit 75 0.20 199 1.0 191t 

lf·IOc 158 5 Ito 0.12 127 I .3 266 

LF-IIa 78 1.6 f,<, lo 1<. 118 11.8 llO 

lf-llb 78 3 60 0.30 11:1 4.0 210 

Lf-llc 102 .. 65 0.17 97 1.3 232 

LF-12a 128 s Ito 0.05 32 1,0 302 

LF·I2b 73 .. 20 0.0'1 33 2~8 <..2 

l F-12c 102 I 30 0.10 33 2LO 2.6 

Pll-17 100 6 lO 0.09 51 1.0 262 

S\a\t: l50 250 
Stdndanh 
C I as. 
G-Il 1/al~r. 

Concentrations in mg/l unlo,ss noted othen,ise 
Sampling Date J/24/82 

Table lila 

~JOR IONS AND SELECTED PAR~IETERS 

Color 
(Color 

1101 coo TOt pH Uni Is) F 

<0.05 2'i 6.1t I OCt 

" 400 6.lt 100+ 

" 75 245 6.) ](- o.H 

" )0 85 6.4 IOC·+ 0.76 

.. 85 88 lOG+ 6.9 O.S9 

... 170 H3 6. l lOCt o. 38 

" 365 It IS 5.4 ltf 0.47 

.. 120 liS 
6.5 ')4 0.61 

.. .. 
50 132 6.2 .lfl!'+ I. 30 

.. 130 117 S.7 ')4 I. OS 

" 70 Ill<. i" <. 12 0.9) 

.. 
~c; 33 ].0 5~ o.s~ 

.. IS 1~ 6.9 It< O.S9 

.. 
25 70 6.'1 61 0.45 

.. ItS 97 6.4 100+ 0.20 

.. <II lt'i 6.6 lOOt 1.11 

.. 35 lt7 6.8 100+ 0.87 

" ItS 6.S .52 o.1t5 

6.5 15 I.~-
10.0 2 ... 

~pee ir ic 
Conductance 

TDS PO~ IIHL :1H1 (umllos) 

4H 0.55 •0.02 s.s sso 

ISOO 0.60 .. l.lt 2000• 

0.08 .. 5.4 1280 1710 

lt72 0.2 .. " 0.6 630 

4S8 0.03 " ).It 610 
J( 

1500 0.03 " 17.2 2000+ 

1500 0.06 0.19 15.2 2000+ 

48c; o.os 0.25 J.< 1}10 

472 0.17 0.02 0. ~ 610 

638 0.26 " 0.4 850 

563 n.lt'l .. 0.1 750 

413 0.34 0.2lt 2. I SSD 

lt72 0.23 0. J2 9.7 . 630 

lt8o o.s6 0.17 17. I ~40 

480 o.os 0.12 O.lt sso 

278 177 0 II? 0.1 370 

360 0.21 .. 0.1 lt80 

413 7. I 0.31 0. 7 s~o 

500 

Oi I 
Total & 

Alkal ini IV Grease 

86 < I .0 

S76 < 1 .0 

l.J8 c; 1.0 

226 " 

254 " 

248 " 

llt2 " 

116 " 

25 .. 
194 " 

266 " 

130 " 

210 " 

232 " 

302 " 

?ItO " 

21t0 " 

262 " 

Turbidi 1 

(TUl 

32 

18 

2'1 

43 

21 

33 

II 

21 

48 

20 

7.3 

~.6 

9.7 

15 

10.5 

'6 

32 

4.8 

s 

.., 
:a .... 
c:::t 
c:::t 

...... _ ... 

• o.os 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 



TABLE Illb , 
METAL CONCENTRATIONS :a .... 

Total = Tot Q letal 
Well As Ba Cd. K Vd Cr Cu Fe Pb Mn Hg Ui Se Ag Zn Con_. ration 

PW-17 <0.06 0.1 <0,01 0.085 < 0.02 0.01 0.01 < 0.05 < 0.05 <0,02 <0.0002 <0.01 < 0.01 < 0.005 0.55 1.00 
LF-8a <0.06 0.2 < 0.01 0. 79 < 0.02 0.01 0.01 <0.05 <0.05 0.07 <0.0002 0.02 < 0.01 < 0.005 0.20 1. 51 
LF-8b <0.06 0.05 < 0.01 0.13 < 0.02 0.01 0.01 0.10 < 0.05 0.03 <0.0002 <0.01 < 0.01 < 0.005 < 0.05 0.55 
LF-8c <0.06 <0.05 <0.01 0.14 <0.02 0.01 <0.01 <0.05 <0.05 0.04 <0.0002 <0.01 < 0.01 < 0.005 < 0.05 0.57 
LF-9a <0.06 0.55 <0,01 2. 65 < 0. 02 . 0.01 0.01 28.6 0.06 1.18 < 0. 0002 0.065< 0.01 < 0.005 0.20 33.43 
LF-9b <0.06 0.20 < 0.01 1.10 < 0.02 0.01 0.02 29.1· 0.06 0.40 <0.0002 <0.01 < 0.01· 0.005 0.05 31.06 
LF-9c <0.06 0.05 < 0.01 0.27 < 0.02 0.01 0.01 0.05 < 0.05 0.12 <0.0002 < 0 • 0 1 < 0 . 0 1 < 0 • 005 0.05 0. 78 
LF-10a <0.06 0.05 <0.01 0.33 <0.02 <0.01 0.01 0.20 <0.05 0.13 <0.0002 <0.01 < 0.01 < 0.005 < 0.05 0.95 
lf-10b < 0. 06 0.05 < 0.01 0.20 <0.02 <0.01 0.01 1.2 < 0.05 0.04 <0.0002 <0.01 < 0.01 < 0.005 < 0.05 1. 73 
LF-10c <0.06 <0.05 <0.01 0.12 <0.02 0.01 < 0. 01 < 0. 05 < 0 0 05 0.04 <0.0002 <0.01 < 0.01 < 0.005 < 0.05 0.51 
LF-lla <0.06 0.05 .. <0.01 0.15 < 0.02 < 0.01 < 0.01 0.20 <0.05 <0.02 <0.0002 0.03< 0.01 < 0.005 < 0.05 0.67 
LF-llb <0.06 0.05 . <0.01 0.30 <0.02 0.01 0 . 02 < 0. 05 < 0. OS <0.02 <0.0002 0. 02 < 0. 01 < 0 . 005 < 0. 05 0.68 
LF-llc <0. 06 <0.05 < 0.01 0.17 < 0.02 0.01 0.01 0.20 <0.05 . <0.02 <0.0002 0.02< 0.01 < 0.005 0.05 2.68 
LF-12a <0.06 0.05 <0.01 0.05 <0.02 <0,01 0.02 2.60 <0,05 0.04 <0.0002 <0.01 < 0.01 < 0.005 0.05 2.99 
LF-12b <Q. 06 0.05 <0.01 0.09 <0.02 0.02 0.01 0.10 <0.05 0.02 <0.0002 <0.01 < 0.01 < 0.005 < 0.05 0.51 
LF-12c <0.06 <0,05 <0.01 0.10 <0.02 <0.01 0.01 0.10 <0,05 0.03 <0.0002 <0.01 < 0.01 < 0.005 0.05 0.52 

State Standards 
Class G- II 
Waters 0.05 1.0 0.01 o·.os 1.0 0.3 0.05 0.05 .002 0.01 0.05 5.0 

Note: Concentrations in Milligram/Liter 
Sampling Date 3/34/82 

... 
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TABLE IV 
VOLATILE ORGANICS - micrograms/1 iter (,,g/1) 

COMPOUND lA 18 1C 2A 28 3A 38 4A 48 5A 5B 6A 68 7A 7B 

BIS (CHLOROMETHYL) ETHER NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
BROMOFORM NO NO NO NO NO . NO NO NO NO NO NO NO NO NO NO 
CARBON TETRACHLORIDE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
CHLOROBENZENE NO NO NO NO NO NO NU . rm NO NO NO NO NO NO NO 
CHLORODIBROMOMETHANE ND NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
CHLOROETUA'NE 1. 4 NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
2-CHLOROETHYVINYL ETHER · NO NO NO NO tiD UO NO NO NO NO NO NO NO NO NO 
CHLOROFORM · · · NO NO NO NO NO NO NO NO . NO flO NO NO NO NO NO 
BROMOOICHLOROMETHANE NO NO NO NO NO NO NO NO NO ND · ·NO NO NO NO NO 
D I CHLOROO I FlUOROMETHANE NR NO NO NO NO tiD NO NO NO NO NO NO NO NO NO 
1,1-0ICULOROETHANE 0.8 NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
1 ,2-0 I CHLOROETIIANE NO NO NO NO NO NO NO NO NO NO NO NO NO 1. 2 1. o 
1,1-DICHLOROETHENE • No NO NO NO No NO NO NO NO 4.4 2.1 6.3 6~0 2.8 1.8 
1,2-DICHLOROPROPANE NO NO NO NO . NO No No hO ND NO NO NO NO NO NO 
1 ,2-0ICHLOROPROPENE NR NO NO NO NO tm NO NO NO NO NO NO NO NO NO 
ETHYLBENZENE NR NO NO NO NO NO NO NR NR rm NO NO NO NO NO 
BROMOMETHANE NO NO NO flO NO NO NO NO NO NO NO NO · NO NO NO 
fiETHYL CHLORIDE NO NO NO no NO NO No NO ND NO NO NO rm No NO 
OICHLOROMETHANE 1.8 2. 7 2.2 1.5 1.5 1.8 4.8 NO NO NO NO NO NO NO NO 
1,1~2,2-TETRACHLOROETHANE NO NO NO NO NO NO NO 0.2 NO NO NO NO NO NO NO 
TETRACHLOROETUENE NO NO NO NO NO NO NO o. 2 NO NO NO tm NO NO NO 
trans-1,2-0ICH[OROETHYLENE 0.7 NO NO NO NO NO NO 10.0 3.1 6.7 5.8 6.0 6.4 9.0 7.0 
1,1 ,1-TRJCHLOROETUANE NO NO NO NO NO NO NO UD NO NO NO NO NO NO rm 
1,1,2-TRICHLOROETHANE NO NO · NO NO NO NO . NO NO NO NO NO NO NO NO NO 
TRICHLOROETHENE NO NO NO NO NO NO NO 4.7 2.0 6.5 4.6 4.3 6.2 2.5 NO 
TRICHLOROFLOOROMETHANE NO NO NO 0.3 0.3 0.1 0.2 NO NO NO NO NO NO NO rw 
VmVL CHLORIDE 0.5 NO · 0.5 NO NO NO NO 0.1 rm NO NO NO NO NO NO 
1,2-0ICHLOROBENZEUE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
1 ,3-0ICHLOROBENZENE NO NO NO NO NO NO NO ND NO rm NO NO NO NO NO 
1 ,4-0ICHLOROBENZENB NO NO NO NO NO No .NO NO NO NO NO NO tiD ND NO 
OICHLOROIOOOMETHANE NR NR NR NR NR NR NR NO ND NO ND NO NO NO NO 
TETRACHLOROBUTANE . NR NR NR NR NR NR NR NO NO NO NO rm NO NO NO 
1 ,3-0ICHLOROPROPANE NO FlO NO ND NO NO NO NO NO NO NO NO NO NO NO 
BENZENE NO NO No NO NO NO NO NR NR NO NO NO ND NO NO 
TOULENE NO NO NO NO NO NO NO NR NR NO · ND NO NO NO NO 
cis-1,2-0ICHLOROETHYLENE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

TOTAL 5.2 2.7 2.2 1.8 1.8 1.9 5.0 15.2 5.1 17.6 12.5 16.6 15.6 15.5 9.8 

*NOTE: STATE STANDARDS NOT YET PROMULGATED NO-None detected~:NR-Not Run 

-a 
:a .... 
Q 

= .. 



TABLE IV {Cont'd) 

COMPOUND 8A 8B 8C 9A 9B 9.C .. lOA lOB lOC llA llB llC 12A 12B 12C 

B IS ( CHLOROMETUYL) ETHER NO NO NO NO NO NO rm NO NO NO NO NO NO NO "'D J 

BRONOFORM NO NO ·No NO NO NO ND NO ' NO NO NO NO NO NO :a ) 
CARBON TETRACHLORIDE NO NO NO NO NO NO NO NO tiD NO NO Nll Nll NO -f ) 
CHLOROBENZENE . NO NO NO NO NO NO 1m ND NO NO NO NO NO NO ) 
CHLOROOIBRO~tOI·tETHANE NO NO NO NO NO NO NO · NO NO NO NO NO NO NO c::::l ) 

CHLOROETUANE NO NO NO 2 ,856 NO NO IW NO NO NO NO NO NO NO c::::l ) 

2-CHLOROETIIYVINYL ETHER NO NO NO NO NO NO NO NO NO NO NO NO NO NO ..,. ) 
CULOROF0Rf4 ND NO NO NO NO NO NO NO NO NO NO NO 4. 5 NO NO 
BROMOOICHLOROMETHANE NO ND NO NO NO NO NO NO NO tiD NO NO NO NO NO 
OICHLOROOIFLUOROMETUANE NO NO NO flO UO NO · NO NO tiD NO NO NO NO NO NO 
1,1-0ICHLOROETHANE NO NO NO 930 NO NO NO NO NO NO NO NO NO NO NO 
1.2-0ICHLOROETHANE NO NO NO NO NO · NO NO NO NO tiD NO NO NO NO NO 
1,1-0 I CHLOROETUENE NO ND NO NO NO NO NO NO NO NO NO NO NO UD NO 
1 ,2-0ICHLOROPROPANE . NO NO NO NO NO rm NO NO NO NO NO NO NO NO tiD 
1,2-DICHLOROPROPENE . tiD NO NO NO No NO NO NO NO NO NO NO NO NO NO 
ETHYLBUIZEI~E NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
BRO~tOMETHANE ND NO NO NO tiD NO NO NO NO NO NO NO NO ND NlJ 
METUYL CHLORIDE ' NO . NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
oltALOROMETIIANE · NO NO NO NO NO NO NO No NO NO NO NO No NO NIT 
1,1 2 ,2-TETRACHLOROETUANE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
TET~CHLOROETHENE 7.8 4.9 15.3 178 13,022 23,199 4,794 243 85 12.8 19.5 5.3 NO 19.2 5.9 
trans-1A2-0ICHLOROETHYLENE 6.2 8.9 5.3 .2,475 261,720 566196 5,348 152 195 4.2 6.9 5.1 8.2 NO 4.7 
1,1, 1-T ICHLOROETHANE NO NO NO NO NO N tm rm NO NO NO NO NO NO , NO 
1.1 ,2-TRICHLOROETH~NE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
TRICHLOROETHENE 3.7 2.7 1.7 360 277,300 432,380 1,515 33 · 39 16.9 18.2 24.8 95.6 84 22.9 
TRICHLOROFLUOROMETHANE NO NO NO NO NO NO NO NO NO NO NO NO NO NO · NO 
Vtf.IYL CHLORIDE NO NO 60 2,400 35,600 9,200 2,200 7,400 6,300 NO ND NO 150 8 NO 
1,2-DICIILOROBENZENE NO NO NO · NO NO NO No NO NO rm NO NO NO NO NO 
1,3-DICHLOROBE~ZENE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
1 4-0ICHLOROBEtaENE NO NO NO NO NO NO ND tm NO NO NO NO NO NO NO 
ofcHLOROIOOOMETHAfiE t No No No NO NO ND No No tm NO ND NO NO NO rw 
TETRACHLOROBUTANE NO NO NO NO NO NO ND ·NO NO NO NO NO NO NO NO 
1,3-0ICHLOROPROPANE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
BENZENE NO NO NO NO ND NO ND NO NO NO NO NO NO NO NO 
TOULENE ND tm flo NO flO NO NO NO NO NO NO NO NO NO NO 
ci s-1, 2-0 I CIILOROETHVLENE NO NO NO NO NO NO ND ND NO NO NO NO ND NO NO 

TotAL 17.7 16.5 82.3 9,199 587,_642 520,975 13J57 7,_828 6,619 ___ 34 ~4.6 35.2 258.3 111.2 33.5 

:.:': 



COMPOUND WELL 
A . 

WELL 
B 

TABLE IV (Cont'd) 

~JELL 
c 

WELL 
0 

pp 
7A 

pp 
7B 

sw 
POND 

NW 
POND 

PW 
17 -a 

BIS ~CHlOROt~ETHYL} ETHER. NO NO NO NO NO NO NO NO NO ~ 
BRO~i FORM . NO NO NO NO HD NO NO NO NO -, 
CARBorl TETRACHLORIDE NO NO NO NO NO · NO . NO NO NO c::a 
CHLOROBENZENE . NO ND NO NO NO rm NO NO NO c::a 
CIROROOIBROf~OMETHANE NO NO NO NO rm NO NO NO NO _. 
cHLOROETHAUE ND NO 2 ~ 5 NO NO NO NO 1. 8 rm 
2-CHLOROETUVVWYL ETHER NO No NO NO NO NO NO NO NQ 
CHLOROFORM NO NO NO flo NO No 6. 4 4. 6 NO 
BROMOO ICULOROMETIIANE NO NO NO NO NO ND NO NO NO 
OICIILORODIFLUOROMETHANE NO NO NO NO NO NO NO NO NO 
1,1-0ICHLOROETHANE NO NO 2.2 230 NO NO NO NO NO 
1,2-DICHLOROETHANE NO NO NO NO NO NO flO NO NO 
1, 1-DICHLOROETHEtiE . 1. 0 NO 1. 2 ND NO NO NO NO NO 
1,2-0ICHLOROPROPANE NO NO NO NO NO NO NO NO NO 
lf2-0ICH[OROPROPENE NO NO NO UO NO NO NO NO NO 
E HVLBENZENE NO NO ND NO NO NO ~D NO NO 
BROMOMETHANE . NO NO NO tiD NlJ NO NO NO NO 
f~ETHV[ CHlORIDE NO No NO tm NO NO NO NO NO 
DICHLOROf.IETHANE ND ND NO NO NO NO ND NO NO 
1, 1,2 ,2-TETRACHLOROETHANE NO NO NO No NO NO NO NO tm 
TETRACHLOROETHENE NO NO NO NO 11.5 7.8 16.2 7.2 12.8--
trans-1,2-0ICHLOROETHVLENE 6.7 NO 7.1 161,434 6.3 6.5 30.9 52.0 7.1 1,1 ~ 1-TRICHLOROETHANE NO NO tiD NU NO NO NO NO NO 1, 1,2-TRICHLOROETHANE NO NO NO NO NO NO rm tiO NO 
TRICHLOROETHENE NO NO 2.4 72,291 26.1 20.1 4.4 NO 5.2 
TRICHLOROFLUOR0~1ETHANE tm NO NO NO NO NO ND NO NO 
VINYL CHLORIDE NO NO · NO 5o,ooo No NO 2.0 Io.o NO 
1 ,2-DICHLOROBENZENE NO tiD NO NO NO NO NO NO ND 
I ,3-0ICUlOROBENZEt~E NO NO NO NO NO NO NO NO NO 
1 ,4-0ICHLOROBEI~ZENE t NO tm NO NO NO No NO tiD NO 
OICHLOROIOOOMETUANE NO NO NO NO NO NO NO ND NO 
TETRACH[OROBUTANE NO ·NO. NO No flO NO NO NO NO 1 , 3-D I CHLCROPROPANE NO ND NO ND NO No NO NO No 
BENZENE HO NO NO No No NO no NO NO 
TOULENE NO NO NO NO NO NO NO NO NO 
cis-1,2-DICHLOROETHYLENE NO NO NO NO ND HD NO NO NO 

TOTAL 7.7 o 15.4 283,955 43.9 34.4 59.9 75.6 25.1 
~ -, 
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. ,'_~ ~. 'c ,.;:~.¢fd APPENDIX A 

MO~·IITOR WELL INSTALLATION 

A total of twelve monitoring well clusters were installed in the PWA landfill 

area. The locations of each cluster are shown on Plate 3. 

The primary purpose of the monitoring wells is to provide water quality 

data necessary to delineate the extent of ground water contamination in the 

landfill area. The wells are also used to obtain ~ater level measurements 

·for determining the direction of ground water flow, and to perform in-situ 

testing to quantify aquifer permeabilities. 

All monitoring wells with the exception of wells A, B, C, and D at Pratt & 

Whitney's landfill were drilled by Buddy Systems,· Incorporated .. 9f · 
Lakeland, Florida, uti-lizing a Failing 1500 or tractor-mounted rotary wa~l\ 

0 

drilling rig. A Dames· & Moore hydrogeologist supervised all aspects of tfie 

monitoring well installation. Wells ·A, B, C, and D are two-inch wells 

installed in the late 1970's. 

Monitoring wells were constructed of four-inch diameter, Schedule !40 PVC 

solid casing and a variable length of Schedule 'lO slotted PVC casing. Slot 

sizes varied from 0.010 to 0.015 inch. A schematic depicting the typical 

cluster construction is presented on Plate 4. 

Generally, three monitoring wells were installed in each cluster. The 

number of wells, depth and screened interval of each monitor wen was 

dependef.\_!~,}~pon cha~ges in sediment type as determined from the soil 

boring. -~~~hus·, · ea~h, monitoring well within the cluster was designed to 
"'·~··--·... -

yield hy~~9Tagic· and water quality data. within a specif!c horizon at that 
'· ~t. . . 

location·. Table ., identifies the total depth and screened interval of each 

monitoring well! 

To facilitate the installation of each monitorin~ well cluster, the four-inch 

diameter soil boring_ was converted into the deep monitoring well. This 

was accomplished by reaming the fou_r inch boring to eight inches prior to 



A-2 

The other wells in each cluster were installed 
in a similar manner without soil testing. 

To insure proper well development and the satisf<:~ctory removal of all 
cuttings during drilling, Cl biologically degrading drilling mud was used. 
The advantage of using this type of mud was that it degrades after 72 
hours, thus facilitating adequate well development prior to taking water 
samples. After the hole was drilled to the desired depth and flushed for 
several minutes to remove cuttings, the PVC casing was lowered to the 
bottom of the hole. The annulus between the four-inch PVC casing and 
the eight-inch diameter hole was packed with Number 620 gravel to 
approximately two feet above the screened interval. Bentonite clay pellets 
were then placed on top of the gravel to insure that the water quality 
measurements· would not be influenced by leakage from above. Cement
bentonite slurry was then ·set from the top of the bentonite clay layer .:_~o · 

-~. 

the top of the hole in order to seal the remainder of the well annuki·~ 

This well construction technique was strictly adhered to for all monitoring 
wells installed. 

Well development was accomplished by swabbing the well utilizing a tool 
consisting of a five-foot long steel rod. to which two four-inch diameter 
rubber discs, spaced approximately four feet apart, are attached. The 
tool was continually lowered to the bottom of the well and then rapidly 
pulled upward creating a suction. This drew the finer soil particles from 
within the gravel ·pack into the well, and subsequently to. the surface. 
After the monitoring well was satisfactorily swabbed, a two-inch -diameter 
PVC pipe was lowered to the bottom of the well. and the wei~ was pumped 
for appr~~J.mately · one hour to remove all the remaining fine grained 
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MAJOR DIVISIONS 
GRA PHIC LETTER 

TYPICAL DESCRIPTIONS SYM BOL SYMBOL 

WELL·GRADED GRAVELS, GRAVI:L. 

GW SAND M'.lCTURES. LITTLE OR NO 

GRAVEl. 
FINES 

AND CLIAN GRAVELS 
GIIAVI!LI.Y 

SOII.I !LITTLE OR NO POORLY-GRADED GRAVELS. 
FINES! GP GRAVEL·SAND MIXTURES. LITTLE 

OR NO FINES 
COARSE 

GRAINED 
SOILS SIL TV GRAVELS. GRAVEL-SAND· 

GM SILT MIXTURES 

MORE THAN~ 
QIIAVI!LS WITH PINI!S 

OF COARSE FRAC· (APPRECIABLE 
TION RETAINED AMOUNT OF "NESI 
ONNO.•s1EVE CUIYEY GRAVELS, GFIAVEL·SAND· 

GC CLAY MIXTURES 

WI!LL-GFIAOEO SANOS, GRAVELLY 

CLEAN SAND 
sw SANDS, LITTLE OR 1110 FINES 

SAND 
AND (LITTLE OR 1110 

SANOY FINES I 
SOILS POORLY-GRADED SANDS. GRAVEL· 

MORE THAlli~ 
SP l Y SANDS, LITTLE OR 1110 FINIS 

OF MATERIAL IS 
LARGER THAN NO. 
200 StEllE SIZE SIL TV SANDS, SAND-SILT 

IANOS WITH I'INIS 
SM MIXTUFII!S 

MORE THAN-
OF COARSE FRAC· IAI'PAI!CIAILI! 
TtON iAle@NG AMOUNT OF FINI!SI 
N0.4 I CLAYEY SANDS.SANO.CLAY 

sc MIXTURES 

INOFIGAIIIIC SILTS AND VERY FINE 

ML SA NOS, FlOCK ".OUR. SILTY OR 
CLAYEY FINE SANDS OR CLAYEY 
51 L TS WITH SLIGHT PLASTICITY 

I'INI IILTI 
INORGANIC CLAYS OP LOW TO 

QRAtNI!D AND LIOUID LIMIT Cl MI!DIUM PLASTICITY, GRAVELLY 

SOILS CLAYW !.I!! THAN 50 CLAYS, SANOY CLAYS, Sll. TV 
CLAYS. LEAN CLAYS 

ORGANIC SILTS AND ORGANIC 

OL SIL TV CLAYS 01' LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR 

MH DIATOMACEOUS FINE SAND OR 
SILTY SOILS 

MORE TMAN 60!1. liLTS 
OF MATERIAL IS ANO LIQUID LIMIT CH 

INORGANIC CLAYS OF HIGH 

~THAN NO. ~THANIO PLASTICITY, FAT CLAYS 

SIZE cu.n 

OM 
ORGANIC CLAYS OF IIIEDIUM TO 
HIGH PLASTICITY. ORGANIC SILTS 

· · " lt!GHLY OIIGAIIUC lOlLS PT 
. PEA~UMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 

NOTE: C!UAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

DAMESBMOOAE 

PLATE 
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!JN!TEC STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. Z0460 

OCT IT~ 

OFFICE OF 
~-.SoLID -WASTE. AND EMEJ:!GtlorCv-AESPONSE 

.. 

Honorable Tom F. Lewis 
House of Representatives 
1313 Longworth House Office Building 
washington, D.C. 20515 

Dear Honorable Lewis: ~ t~ t.. 
-. · . .,.. . ... EFA-F..a:GION IV. 

During ·our meeting on September 25, co~cerningAT£~r1s't~1.'us of 
the Pratt and Whitney site in west Palm Beach, Florida, you re
quested a copy .of the letter that was sent from Lee Thomas,· 

...... Assistant Administrator for the Office of .Solid Waste· and t.'mergency 
~-:,.· ... Response, to Congressman Florio regarding the same site •..... Enclosed 

·please find a copy of the letter. ·· 

You also requested a status· ·report on EPA's involvement at 
the Florida Steel site in Indiantown, Florida. The Florida Steel 
site is a State enforcement lead site. The Florida Department of 
Environmental Regulation (FDER) and the company have asked our 
Region IV Office in Atlanta to review proposed workplans addressing 
the cleanup of the Emission Control (EC) dust and PCBs. 

) 

Our Region IV Office has received and reviewed the company's 
•pea Remedial Action Plan". Comments on the plan were sent to 
FDER in late September. The "EC Dust Remediation Plan" has not 
been forwarded to the regional office. It is expected sometime 
this month. 

our Region IV Office is working closely with FDER to ensure 
that the State's proposed consent agreement with Florida Steel is 
technically sound and is in conformance with the requirements of 
the National Contingency Plan. This coordination will facilitate 
the possible future delisting of the site from the National 
Priorities List. 

Should you or your staff have any questions concerning either 
Pratt and Whitney or Florida Steel please contact me at 382-4832 
or Al Hanke, in Region IV, at (404) 881-2643. 

Enclosure 

Sincerely, 

eX~ a iJ.(..\... 
Lawrence A. Weiner 
Environmental Scientist 
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. . 
Chair ... an James J. Florio 

.Subcommittee on Commerce l-' _: 
;;., .... Transportation and Tourism 

Committee on Energy and Commerce 
House of Representatives 
washington, o.c. 20515 

\ ·. ·,, ·~~,.,....,.,...,..'1-Ti;-1 
-~ LTl~~i-_::-:.::t~-~ 

!: i:'.A- f..:; Ci l CN IV 
~TLAN!.A, !lA.. 

Dear Mr. Chairman: 

This is in response to your letter of August 17, 1984 · 
concerning the Pratt and Whitney site in Palm Beach County, 
Florida. 

You raised a concern that the cleanup, negotiated between 
Pratt and Whitney and the State of Florida, •could be delayed if 
EPA requires additional, and possibly duplicative• studies. Please 
be ass~red that EPA h~s no desire to delay the cleanup nor require 
Pratt and Wpitney to perform duplicative studies. 

The State of Florida, which has the enforcement lead in this 
case, has requested that our Region IV Office in Atlanta review the 
technical and engineering studies performed by Pratt and Whitney's 
technical consultant. The purpose of the review is to provide 
comments to the State regarding the consistency of the work with 
the National Contingency Plan (NCP). Region IV has convened the 
Regional Response Team (RRT) to assist in this effort and the 
review process is unaerway. A meeting to discuss the RRT's 
.comments is scheduled for September 11, in West Palm Beach, Florida 

~ ;at the Di~trict Office of the Florida Department of Environmental 
·.Regulation. 
·i .. Because the Pratt and Whitney site is not currently on the 

National Priorities List'(NPL) the State is n6t bound by our 
comments. Should the site be included on the NPL and should we 
find Pratt and Whitney's work to be deficient then we would ~equire 
that additional work be performed in order to ensure consistency 
with the NCP. I am sure you understand the importance of EPA's. 
role and responsibility in ensuring that any investigative and 
remedial work performed at NPL sites, whether by EPA or potentially 
responsible parties, be consistent with the NCP. 
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Should you or any of your staff have further questions please 
do not hesitate to contact me. 

Sincerely yours, 

aJ!flii,' ~ e M. Thoma l 
~sistant A inistrator 
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• .. ~. SUBCOMMITTEE ON COMMERCE. TRANSPORT AnON. AND TOURISM 

aaltf)ingtan. a.~. 20515 

The Honorable Lee Thomas 
Assistant Administrator 

August 17, 1984 

. ~' _ Off ice of Solid Waste and Emergency Response 
· · · · Environmental Protection Agency 

401 M Street, s.w. 
Washington, _D. c. . 20560 

Dear Mr. 'l'homas: 

I am writing to bring to your attention a concern that has 
been raised that the clean-up of a hazardous waste site in Palm 
Beach County, Florida could be delayed if EPA requires an -- · ·· · 
additional, and possibly duplicative. feasibility study. It is 
my understanding that the United Technologies Corporation has 
successfully concluded negotiations with the Florida Department 
of Environmental Regulation concerning remedial action at the 
site and is willing to commence clean-up operations.· The company 
is concerned that EPA may require an additional feasibility study 
which could have the effect of delaying remedial action and lead 
to additional groundwater contamination. 

v I would appreciate your views on whether a new feasibility 
study is necessary a~d whether such a study would delay clean-up 
of the site. 

Thank you for your attention to this matter. 
• 

Commerce, 

JJF:chd 

~/zz.i~· _ ....... 



.-;._ 

OCT 18 l9Q4 . 
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· R~~ ~qX)..~:si .. A<:Ytt;~· t;:- ·peh & l.&m.~,nn ~~~dif.tl ~>ction :flam;" for -t:he 
.Prt!tt & t!lit.n~y I'J.rcraft JM.- Qd'<CIA f:ite, l~&::st l"alr.! F~h, tt. 
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Mr. 'Al Hanke. Chairman 
Regional Response Team 

· United States Environmental 
Region IV _ _ __ 
345 Courtland Street ---·: . .: . - -
_Atlan~a. Georgi~ _30365 

... ·: .. 

Protection Agency : . 

P. 0. Box 2691 
-._West Palm Beach, Florida 33402 

-305/840-2000 . .. 

GoYemment Products DiYision 

EPA,.REGION IV 
ATLANT~, GA.~~ __ 

,-~· r • ·~ ~. •,. • • ••: r· • ·::·: ,:., :. • • '.-- . .:. . ....;· --'-·: .. : ,· 

······------. ..,....,~.. . 
~ On Octoberc 25 ~ · 1984 :we ·r~cfei".;~~ .. -~--copy of your Oct'ober 18~ 1984 1e~~~~ -~c)----the. _: ~ :.-- .. -_-::~= 

Florida Department. ·or Environmental Regulation (DER) detailing -the · u. ·· s.--- · --· 
Environmental- Protection Agency's (EPA) comments on the respective addendums · ~-- -
to Pratt & Whitney's (P&W) polychlorinated _biphenyl (PCB) and landfill ground 
water remedial action plans (RAP). We have incorporated your revised or 
additional wording into our respective RAP addendum&, and the addendums, as 
revised, are attached. In the attached revisions we have also addressed your 
comments on i terns 115 •. 116, and 119 of the PCB RAP and the DER' s comments on item 

·115 of the PCB RAP and, item 113 of the landfill ground water RAP. We have 
further attached to this letter drawings indicating the proposed locations of 
the new monitoring welis requested by your comments on items 113 and 119 of the 

·PCB RAP addendum, and your approval of these .. locations is requested. With 
this submittal P&W has addressed the remaining .. RRT open items as defined in 
your letter of October 18. 1984 and the DER' s letter to P&W of October 22. 
1984. 

Pratt & Whitney (P&W) ha~ been and continues to be committed to executing its 
remedial action plans. After receiving the concurrence of the Florida DER 
with our PCB Remedial Action Plan on July 5, 1984, we met with you on August 
2, 1984}to follow up on previous conversations in which the EPA indicated that 
they felt there would be no problem in P&W commencing cleanup. That meeting 
created the Regional Response Team (RRT) with which we are currently 
involved. The RRT met on September 11, 1984, and as a result of that meeting 
P&W forwarded addendums to each of its RAP's to the RRT on September 18, 1984 .. 

It is now November, and it appears that the regulatory review delays, whie.li · 
have consumed the past 4-5 months, have now eliminated any chance of~ 
completing fuel removal (which must precede soil removal) early enough in 1985 
to complete PCB contaminated soil removal before the end of. the 1985 "dry" 

. season (Nov.'84-May'85). Since the DER has insisted upon soil removal during 
the "dry" season,. the effect of these regulatory delays has been to postpone a 
significant portion of the PCB cleanup into the 1986 dry season and thus delay 
cleanup,completion by one year. 

·:J 
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Mr. Al H•nke, Chairman 
Regional Response Team - - _ __ ._ 
United States Environmental Protection Agency 
Region IV 
November 6, 1984 
Page No. 2 

:•.'4. :.· .. 
--~:.. 

' .. -·- :: -:-_ -~:-..::·--· 

Pratt & -whitn-ey has put forward a significant effort_ and resource 
_cormni tment into planning sound and responsible remedial- actions. The 
technical issues have been addressed. Our principal consultants, Roy 
F. Weston, Inc. · and CH2K Hill, who formulated our remedial action 
plans, are the same consultants used by the EPA on various Superfund 
cleanup projects. It is P&W' s -opinion .that further planning has 
reached the point of marginal returns. Thus P&W requests the prompt 
approval of our respective remedial action plans by the RRT so that we 
may go through our purchasing cycle, initiate the competitive bidding 
process, and commence cleanup. 

Sincerely, 

;_.;(~~ 
J. L .• Seelinger, Wanager 

- Utilities Operations/Environmental Affairs 

JLS/fo/2745/2 
Attachments 

cc: M. 0. Brown 
R. M. Duke - DER 
R. H. Henson 
E. J. Sacco- PBCHD 

.... 
:·· -----:-
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ADDENDUM TO PCB REMEDIAL ACTION PLAN 
~ 

~- ..... This .addendum is a result of and a response to the conunents received 
~, ... J; during the Regional Response Team (RRT) meeting heid at the offices of 

the, Florida Department of Environmental Regulation (DER) on September 
11, 1984. Where items in this addendum conflict with items in the 
polychlorinated biphenyl (PCB) remedial action plan ·(RAP). the i terns k ........ · .. expressed in this addendum shall take _Pr~cedence._ ......... :.: _____ . :. ::--·--. _ .. 

. · ·· 1. In response to conunents concerning a background well, P&W bas 
-:-·. -~- _ · redesignated well TH-11 _located as shown in the attached drawing· 

·:c:.;.:~·"'""""."·· as· ·the background welL .:This well was installed in 1981-and is 
~:..:'; __ .. --~:-:-~::=---~-··regionally upgradient from .the remediation sites. ·:· Prior ... to _-- · ·· 

installation of well TH-11 none of P&W's industrilil activities .. -:-:-~·:-·: ·----····-·-----

I •• 

had taken place in this area of the plant site. This well will 
be sampled for PCB • s and for · volatile organics (VOC • s) to 
establish whether concentrations of. these substances are present 
iri groundwater. This well will only be used for the background 
monitoring well if EPA and DER agree that the sampling data 
verifies the well as representative of groundwater in the region. 

·2. EPA and DER have expressed a desire to· receive split samples at 
some point during the remedial activities. P&W will accommodate 
this request and will collect samples for EPA and DER on 
request. P&W and the regulatory · ageneies will analyze these 
samples. 

. 3. During the RRT meeting the EPA expressed a concern that more 
ground water samples locally down gradient from the . PCB 
contaminated areas should be taken to better quantify the amount 

:of PCB's in the ground water. P&W will_ install additional 
monitoring wells to accomplish this sampling. Upon approval by 
EPA and DER of the well locations, the monitoring wells will be 
installed over the next few weeks, and the newly installed wells 
will then be sampled. Diagrams depicting additional monitoring 
well locations along with the sample results will be forwarded to 
the RRT members for evaluation and approval. · 

4. A question was posed as to whether P&W's jet fuel is a "leaded" 
fuel. P&W has confirmed that its jet fuel _does not contain lead. 

5. In response to the EPA's letter of October 18, 1984 and the DER's 
letter of October 22, 1984, P&W will sample the groundwater wells · 
in the fuel contaminated areas and the downgradient wells (to be 
installed pursuant to i tern /13 above) for henchlorobenzene·; 1, 2, 
4-trichlorobenze~t)and 2-chloronapthalene. · The samples will be 
collected and analyzed after the wells described in item /13 above 
are installed. Sample results will be forwarded to.the RRT. 

2587/2 
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6. 

ADDENDUM TO PCB REMEDIAL ACTION PLAN 
(Continued) 

.- .. ; 

EPA-REGIOrl IV 
ATLANTA, GA. 

A concern was expressed for the amount of time the ground water 
fuel collection system would remain in place after the initial 
conclusion of fuel collection activities. As agreed upon in the 
RRT meeting, in the areas the soil is being removed from the same 
area where jet· fuel is being collected.- the fuel collection will 
be terminated as described in the RAP to allow the soil removal 
to proceed. However associated .with fuel. collection termination ·· 
in the test stand A3-A4 area, additional checks . will be made 
after one week. and then monthly for 3 months to confirm there are ... 

' ,: no increases in the - fuel layer. ·· At test stand C2 additional: c'~-;,, .. 
checks for a . fuel layer increase will be made weekly for 2-4 

.:H·.-"::~.- .weeks after fuel collection· termination. . In response to the 

7. 

· EPA 1 s.coimnent in their October 18 letter, the area Aland D area 
burn pit will not be checked for fuel layer thick.ness and areal 
extent increases associated with termfnation of fuel collection 
because the soil in these two areas will be excavated after 
termination of jet fuel collection. In response to the DER 
letter of October 22, see item #5. 

The DER expressed a concern that if the dissolved constituents in 
the ground water exceed state standards after the termination of 
jet fuel, soil, and sediment remediation activities, the ground 
water clean up will not be considered complete. If ground water 
levels having VOC concentrations above state standards remain, 
P&W will resume· the ·ground water pot:tion of the fuel collection 
activities until such time as ground water concent~ations are at 
the levels in the background well or they stabilize at levels 
mutually acceptable_to P&W, the DER and the EPA. In response to 
the DER letter of October 22, see item #S. 

8. P&W has agreed that the sampling of the receiving water body for 
VOC 1 s and PCB 1 s would be done relatively close (within 
approximately 20 yds) to the spray aeration system discharge. 

9. In response to the concern that a new PCB sediment layer not be 
built up as a result of PCB-containing water discharges during 
fuel collection and soil removal, where practical P&W will change 
the order of remedial activities. That is, where practical, 
sediment removal activities will be conducted after dewatering 
activities for fuel collection and soil removal. · Otherwise 
confirming sediment samples will be collected. In response to 
the EPA 1 s co11Ul\ent regarding PCB migration in their October 18 
letter, monitoring wells will be installed around the discharge 
areas. They wi 11 be sampled for PCB 1 s every other week. during 
discha~ging operations in the respective areas. Proposed 
monitoring well locations are attached to this addendum. 

2587/3 
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10. 

ADDENDUM TO PCB REMEDIAL ACTION PLAN 
(Continued) 

.. .. 
The DER sampling and analysis QA/QC pr~gram.will be incorporated 
into the sampling and analysis activities or the remediation 
contractor for execution of the PCB remedial action plan. .. 

.. . - . 

.· 
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ADDENDUM TO LANDFILL GROUND WATER 
REMEDIAL ACTION PLAN 

E!.fER. ·RES?.:' 

__ (0Jr::nn nr-?1-'\n . --nH 
NOV 14 1984 . : f ~ 

::; f 
rn.,.,~'~""~""""'"'~'"""'"ri: -: _, 1 

'~ 'u; ·w <....::J'--" 
EPA-REGION I 'I 
ATLANTA, GA. 

-This addendum is a result of and a response to the commel)ts received 
during the Regional Response Te~ (RRT) meeting held at the office of 
the Florida Department of Environmental Regulation (DER) on September 
11, 1984. -Where items lri ·this addendum conflict with items in the 
landfill g~ound water remedial action plan (RAP) the i terns expressed 

... _ .in this . addendum shall take precedence. :.~ __ : ,. __ · _ .. ·_ 

- - 1. In response-- to comments c~ncerning. a background .well, P&W has · 
, - "-:; :_._,: _ . __ <,redesignated well TH-11 _located as shown , in , the attached drawing;_-;:_;::;:~,:-_~;;>: 
_ .... _~ .. ____ as the background well. This well was installed in 1981 and_ is --~----~------ ..... 

:-::..-'--".- ~-':__:__ - -_::--::- _- regionally upgradient _-from . the remediation sites.~ Prior to------>':. __ _:__·:_:- ~·~· ~ 
installatlon _of well· TH-11 none of P&W's industrial ·a-ctivities -----·----

I~ 

L---~---

had taken place in this area of the plant site. This well will .. ::_ 
be s~pled- for volatile organics (VOC' s) to establish whether 

2. 

concentrations of these substances are present in groundwater. 
This well will only be used for the background monitoring well if 
EPA and DER agree that the sampling data verifies that· the well 
is representative of groundwater in the region .. 

EPA and DER have expressed a desire to receive split samples at 
some point during the remedial activities.- P&W will accommodate 
this request and will collect samples for EPA and DER on 
request. P&W and the regulatory agencies will analyze these 
s~ples. 

3. During operation of the 'landfill hydraulic barrier systein, water 
level readings will be periodically taken at appropriate landfill 
monitoring wells to measure drawdown. The discharge rate of the 
recovery system may be adjusted based on these water level data 
to assure an effective hydraulic barrier system. After shutdown 
of the barrier system and after stabilization of groundwater 
levels, water level data will be collected from the landfill 
monitoring wells to establish the groundwater flow pattern. 
Based on this information, wells to monitor the effectiveness of· 

-~the groundwater recovery progr~ will be selected. The location 
· of these wells will be approved by EPA/DER and the wells will be 

monitored guarterly for 10 years for· water ·levels and VOC' a. 
Should this monitoring indicate the release and/or continued 
migration of VOC's, resumption of the recovery operation or other 
appropriate remedial action may be reguired. 

4. The DER sampling and analysis QA/QC program will be incorporated 
into the sampling and analysis activities of the remediation 
contractor for execution of. the landfill ground water remedial 
action plan. ----------

2SS7/S 
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STATE OF FLORiDA 

DEPARTMENT OF ENVIRONMENTAL REGULATION 

TWIN TOWEAS.OFFICE BUILDING 
2600 BLAI A STONE ROAD 
TALLAHASSEE, FLORIDA 32301-8241 

Mr. Charles Jeter 
Regional Administrator 
u.s. Environmental Protection 

Agency 
345 Courtland Street, N.E. 
Atlanta, Georgia · 30365 

Dear Charles: . 

Nove~be~ ·30, 1984~~-: 

BOB GRAHAM 
GOVERNOR 

VICTORIA J. TSCHINKEL 
SECRETARY 

, .. ··I· 

E?A-R!::GIOH lV 
A'i'LANTA. GA. 

As. you know, United Technologies/Pratt and Whitney Aircraft is 
proposed to be added to the National Priority Ll.st during the 
next update. The department has been working with Pratt and 
Whitney for well over one year in the review and approval of 
detailed remedial action plans that will addre_ss cleanup and 
long-term monitoring of areas o£ th~ site contaminated with 
PCB's and VOC's. We expect to conclude a Consent Agreement 
with United Technologies in the near future. This Consent 
Agreement will adopt the approved remedial action plans by 
reference and will provide for an expeditiou~ site cleanup. 
Members of your staff have participated in a recent Regional 
Response Team (RRT) meeting which provided the forum for a 
complete technical and administrative review of the remedial 
action plans. A final RRT meeting to discuss arty remaining 
remedial action plan revisions deemed necessary will be held in 
ea~ly to mid December~ 

A key factor in the·remedial action plan addressing excavation 
and removal of PCB contaminated soils is that this work be 
conducted during South Florida's "dry season" which extends 
only until May. An expedited legal resolution to the· 
contamination problems at the Pratt and Whitney site is 
essential to the implementation of site remedial actions during 
this year's dry season. 

P!"Ole£ tir.g Tfr_rida an1 Your Quality of Life 
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Page Two 

Due t~ the time factors involved and the fact that the 
execution of a Consent Agreement appears imminent, I request 
that the United Technologies/Pratt and Whitney site be assigned 
a state enforcement lead status. The department will continue 
to work with those members of your staff involved with this 

:·site to insure that all of EPA's concerns are addressed. 

· .. · :;~ . - . . . .:. . . ... :: .·r _--:;··. 

VJT/mh 

cc: Thomas Devine/ 
Al Smith 

Sincerely, 

-'i:~~ 
Victoria J. Tschinkel 
Secretary 
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Ms. Vi.c:toria .:J. T~tnkel 
··.- The Sl~cretary 

~~!r~~ .:=:~tr~~~~ti~··:~"%':~~\:{f{J)l,;~s~::0;i;:~C''::t~_;:,~,E:;~:{\, > 
..... '!Wtn T~n; ()ff1Cf! .. 8u1ldi c~.L- _ .• _. . . . .. -· · .. ·: · ·.• -·· - .. . . - ·: ··c.-,.>, -·-
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···-······ ... ~· -- -· With roQt'trrl t.o yoor-lt:tter· 0! Hoo~~-er ·3o. ·1~s4. -requ(!r,.tfnq f~"'t the -unit~ -----~--- .. --:-~_:_-: : .... ~:, 
Tnc!'tnologies I ¥ntt and \ihitney Aircraft SitJ:' tJe i'S&ignE"d a State Enfo~t ·. ·. --<~) 
Lf'!ad St.."ttlm; ~::r:s of rur Pttaff ari: 'v~ry e•,.'an~ of tM Prat:t an" \+.i.t:.nny 
flituatic.fl &nt-1 N!vP. EtJtfitl<SE-OO to f!'e t.t>e n~txJ to rrov.., ~pi6ly with classification 
a~ ~~ ha,:·c reqtJ(.~bm. Wt..• ~tCO"'f~t and affhrn yoor reqttf~St for class'i fication 
vi til t~~ Ul'i4.~~t81'\(Hr¥J that y«;r [X:~r,:.artJnF,-nt anc~ RPA wU 1 continue to work 
t~tl'\e,r elm1{jly to ovol'SI!le rerr:eC.iel activiti€!F: at ttv: Sit~ and to afiSUrf, tr.e.t 
t:.ho&:• act ivitics arv r..:att.enlo"'d t-.y I"'Oth St.Eite> ;-me! Federal t:nvironw.ental laws, 
n'QUl~tion!'>, and poUci<~. In ttv_o ~'\£'aT futuro. Vl> hop"~ to addf\"!S~ the ir.~t.Jt" · 
Clf FDfl< and FPA a:q:-u-ation ira CF.RCLA t:nfo~~nt JMt:.te-rs througr.. a mutually 
agTY~ upon sitf:< en!:oro~~r~t agrQPI'OOnt. nw 8c::k•ption of RUd) an P.nforo:-m>,nt 
l!lgt't~~"t snou)('! Mlp roth of our 0::!~~-oriof'lt~ld J;ol'OJ1"8rns to vorlr tron.'l 

ettcct.ively e.n<" ~f.ticit-ntly. 

WP ap.,rede;t<l' t~ nr;:.f:t:7 to rove QUickly 4-.!"ltJ forthright!)· with th~ Prett ar.d 
'"-"ttitooy ·~at~. Thr'lnk you for your consictcrat!oo arw.' your ti:rnsly attention 
to tl!i~ watt~r. 

-~-- -~ ..: :·' .. '. •. ·.··.:.:: . ~.: ·~. -

.· . ., 

.•.; 

., 
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~nt activities .at r.eny .of FlGrida s CERCIA-involved .hazardoos waste sites •. -~.:. .. -~~ .. ·. : .. ,,:~-;:_· ~~ 
As yoo knew> cnce a site beCx:.res listed on the :National PrioritiP.s List;:·_ :-~- · · · :.· 5-~.-':'J. 
the pro,tisions of 'the ~p and crnclA must 'be stringently ·adhered to~:: ... _~--.:~~~--::;--·::-:-:::~:.~-~~~-.:_::::~ 
ultimate goal -is <D'I'f'lete cleanup and the proauction of a sufficient data·.--.... -<-·:c·..:~ 
bese to P.Uppbrt the -deletion of ttW site fran- the Li-st. '~ ~refore·, as a ;. : ·,~ .. =-··~ <=., 

';:·- .. ~:~- ... -.. State Lead sfte en' the ProPoSed Update.- to the-NPL,--tOO-·Pratt. & \'2h1tney _________ ~ ~<·:;-'i-~.::::::.:''·~-::.-~ 

·site ·mtst ·uridel'gc'l e\ien closer .EPA scrutiny with. regard .to _the extent of~ .. ·,.c· ... · , .... ,. -\,. :~·.} 
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.,.

7
, -.-.. -.-·~ -::: . at the -Sit£- .throughout the ur:.caning private .party cleanuf.i the det~rmina~.-- ~~:-_.,:::.:: .. :~- ..... ;, :-::<~,~~1 
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···. ··. ~;~E~~;~~f~~:~~-~f~f~~!r~tt::~~~<~~~~m~JA~X!~l-
··~ ... Pratt.&. Wh1tney lS reflective of bOth .State_ancLFederal, requirements .... J,,,,,., ... 1, .. , 
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MEMORANDUM 

SUBJECT: Pratt and Wh1tney Aircraft/U~ited Technologies Corp. 
&'!:.0001447952 
West Palm Beach, Florida 

FROM: Steve Heare, Ch1ef 
Compliance and Implementation Branch 
Office of Wa~te Program~ Enforcement 

TO: The Record 

The purpose of this memorandum is to discuss the basis for 
EPA's determination that the Pratt and Whitney/United Technologies 
Corp. site in West Palm Beach, Florida is subject to RCRA 
corrective action authorities and does not meet any of the 
established criteria (see attached cover letter) for listing 
on the NPL. The site was originally proposed for the NPL on 
September 18, 1985. EPA proposes to drop this site from the 
proposed NPL at th1s time. 

A. RCRA Interim Status 

The fac1l1ty submitted a Notlflcatio~ Gf Hazardous Waste 
Activity, pursuant to RCRA Section 3010(a), on August 18, 
1980 (acknowledged November 4, 1980). The facil1ty was granted 
interim status on November 19, 1980, when it submitted a Part 
A permit application for container storage, tank treatment, 
and other treatment units. 

8. Current Permit Status 

Pratt and Whitney filed a Part 8 permit application on 
May 11, 1983 (updated September 27, 1983), for container 
storage, tank storage, tank treatment, and other treatment 
units. 

The State approved a partial closure plan for the 1ncinerator 
units on September 9, 1984. The facility filed an application 
for a five year permit with the State on August 19, 1986. On 
June 2, 1987, the State issued the facility the first part of 
a five-year treatment and storage permit. EPA Reglon IV will 
issue the corrective action portion of the permit. 

____________ ......... 



C. Recommended Action on NPL Li~ting 

The Pratt and Whitney/United Technologie~ Corp. ~ite doe~ 

not meet any of the current NPL/RCRA listing criteria. Given 
the current status of the facility, RCRA 3008(h) corrective 
action authorities are available to addres~ problems at the 
site. In addition, RCRA 3004(u) and 3004(v) authorities will 
be available if a RCRA permit is issued. EPA concludes that 
the Pratt and Whitney ~ite should not be proposed for listing 

on the NPL at thi~ time. If EPA later determines that the 
owner or operator is bankrupt or unwilling, as defined under 
this policy, to clean up the site adequately, it can repropose 
the site for the NPL. 



.. National Priorities L Site 
Hazardous waste site listed under the · · 
Comprehensive Environmental Response. Compensation. and Liability Act of 1980 (CERCLA)("Superfund") 

PR~TT & WHITNEY AIRCR~/UNITED TECHNOLOGIES CORP. 
West Palm Beach, Florida 

Conditions at listing (oCtober 1984): The Pratt & Whitney Aircraft/ 
united Technolog1es Corp. S1te compr1ses about 7,000 acres in west Palm Beach 
in north central Palm Beach County, Florida. Jet engines have been manufacturen 
and tested on the site since 1957. Pratt & Whitney is a privately-owned Canadian
based operation and a division of United Technoloqies Corp. 

on the site are a sanitary landfill where solvents were disposed of, a 
solvent storage tank that leaked approximately 2,000 gallons of trichloroethane 
through an underground valve, a solvent distillation area, and jet fuel heaters 
which contained PCBs until the mid-1970s. 

Ground water and surface water are contaminated with PCBs and organic 
solvents, according to tests conducted by Pratt & Whitney. The company also 
found that the well serving its 7,200 employees is contaminated with solvents. 

Pratt & Whitney has installed a forced aeration system to remove volatile 
organic chemicals (VOCs) from its well fields and is involved in discussions 
with the State regarding PCBs and landfill remedial actions. 

The plant received Interlin Status under Subtitle C of the Resource 
Conservation and Recovery Act (RCRA) when it filed Part A of a permit application. 
In 1983, it submitted Part B of the application. 

Status (January 1986): On April 26, 1985, the company signed a Consent 
Agreement with the State under which the company is to ilnplement a State-approved 
remedial action plan to deal with vocs and PCBs. 

Other areas of contamination, includinq PCB-contaminated soil and a buried 
leaking waste oil tank containing VOCs, have been discovered on the property. 

The Pratt & Whitney facility was first proposed for the NPL as part of 
Update *2· In response to public comments received, EPA completely reevaluated 
the site and made a significant change in its score on the Hazard Ranking 
system, which.EPA uses to assess sites for the NPL. Consequently, EPA reproposed 
the Pratt & Whitney facility on September 18, 1985 (50 FR 37950) as part of 
NPL Update #4 and solicited comments on the revised score. 

Status (November 1987): EPA is proposing to drop Pratt & Whitney Aircraft/ 
United Technolog1es Corp. from the proposed NPL. Because it is a treatment, 
storage, or disposal facility, it is subject to the corrective action 
authorities of Subtitle c. 

Under the State-approved remedial action plan, Pratt & Whitney is pumpino 
and treating contaminated ground water. 

In June 1987, the State issued the facility a 5-year RCRA permit for 
: . _ ' \~.treatment and storcge units. EPA will issue the corrective act ion rortion 

·. · · ~ · of the permit, which the State is not yet authorized to issue. 
• C4-(pV u 
II' · EPA intends to pursue cleanup under RCRA authorities and will ensure 

that the cleanup protects public health and the envirorment. F.:PA can later 
repropose the site for the NPL if it determines that the owner or operator is 
bankrupt or unwilling to clean up effectively. 
U.S. Environmental Protection Agency/Remedial Response Program 



,----- .. : ·-
I 

Circle appropriate response category: (0R ~ I , . 

Circle status code (if any): ~C 

---· "-·· ·-·-·-- ----· -- --·-------------- ~ 
------------~~~--------

Docs summary reflect ~tegories 1 COdes ? 

I '-"ert ify that all information is ac'-'Urate and up-to-date and has 

.·. .. ~·~~ 
.. _ :~-~~~ 

...... 

------ ----------

~en reviewed by enfor~nt personnel fran the Offi~ Qf Regional Counsel. 
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